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I. A new Catalogue of Mt teoric Stones, Masses of Meteoric 
Iron, afid other Substances, the Fall of which has been made 
krumn, down to the present Tinve, By E. F. F. CiiLAliNX.* 

§ 1. Introduction. 

TT is my intention to in the present memoir, a, 

^plete and rectified of all the phenomena c^tiiis 

description that have been^obseryed from; the earliest ages' 
down to the present t^nce the' ^blicatib^;'bfvDiy 

.wprk on Igneous Meteors and the SMhstfimeef that 'ha^ faUen 
from them\; in which I treated this subject was' 

able, new occurrences tv# die same description baveJiSken 
, pl|qe; and these I published, by way of sm^ndices lo *jny 
work, in vol. Ixviii. p. 329, and in vol. Ix'xi. pT^tlgMCGilbeilfs 

In the presentcatalogue^if ordeyiiifcyoiapl ^^^, , 

forbear mentioning the sourc gi^ o f my informasdon,jii|y||H|y 
phenomena as are fitted 
but I shall cite them if 

long to this class (for instance, where hail hl^'liellra^tlK^n 

* From Schwoigger’s Nvues Jonrmt, B. vi. p/87/ bi-order to'make t |if« 
catalogue of meteorites (which is the latest that has been drai^tip,) a», 
complete as possible, we bare inserted notices of a mess oPmahEttaie-ironi' 
and the fall of some meteoric stones, which have lately 
to the same Journal by Prof. Nceggerath; and we have tb it 

some particulars of the various mils of meteorites tbat<hmMr^efi('place^ 
since Dec. 1823, when the catalogue was Irrsf: publis^d,i|li^VcJrat^Some 
masses of iron subsequently discovered..,^ QUIr bre oistingdi^ied 

by insertion within ^'tr 

f Veber Fevermeteore iiJr die tbit dew^iiu-her^^efaUeiien 
in one vol. 8vo; accompanied by an tmpen^.'|^tii 10 lithographic prints 
by Schreibers, in folio; published ai^yienna In 1819. 

Vol. 67. No. 333.; 11326. A 2 for 
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Dr. Chltuliii’b Catalogue of Meteoric Stones 

for the fall of meteoric stones); and where I cannot omit I 
shall insert them in parentheses, for the purpose of showing; 
that they are extraneous. If uncertain, I shall prefix to them 
a note of interropyation. Those mentioned in my work are pre¬ 
ceded by an asterisk. 


§11. Falls of Meteoric Stones and Masses of Iron. 
A. Before the Christian JEra. 


Division 1.— Containing those the time of the fall of •which 
can he indicated •with some degf'ce of certainty. 

? 1478 B.C. In Crete, on the Cybeline mountain, the stone 
considered as the symbol of CybeJe, with wliich Pythagoras 
wjxs initiated into the mysteries of the Idtr.i Dactyli. 

(The narrative in the book of Joshua of stones having fallen 
from heaven probably alludes to a hail-storm.) 

? 1403. Perhaps a mass of iron fell on Mount Ida in Crete. 

1200. Stones preserved in the temple at Orchornenos. 

? 70S or 704. The Ancyle: most probably a lump of iron 
somewhat flattened. 


Stones on the Albanian mountain. 

» 644.'Tti China. 

4i65« A large stone near TEgos-potanjos. 
j jto .tJioug l»eFore or after. A stime near I'hclies. 

A remarkable fall of a stone near,Tf>ng-Kien in ( Inna. 
« During the period of the secori^i\^c w'ar, probably about 
206 or 20.'>. Fiery stones. , 

••^1,92. In China. 

176. A stone in a^ro Cmstumino in the Lake of Mars. 

99 or 89. Laterihus coctis jduik, at Home. 

89. Stones in China. ^ C 


56 or 52. In Lucania (a^^j^rict which’ ronsi'-ttd of part 
of the present Abrnzzo, Apuna, aiul C^ilabi ia), spongy iron. 
(I believe that I am in po'.session of a small iVagim-nl ol this 
iron, as I shall have occasion to show in sect. ui. H.) 

? Perhaps stones, perhaps hail, near Acilla. 

38, 29, 22, 19, 12, 9, 6, in the first moon, and 6j- in the 
ninth moon. Stones in China. 


Division 2.— The time of the fall of the following is indeter¬ 
minable.. 

The stone which fell at Pessinus in Phrygia, which was 
considered as a symbol of the Mother of the Gods, and carried 
to IJome by Scipio Nasica, 

The stone considered as a symbol of Phoebus, and brought 
from Syria to Rome by Heliogabalus. 

A stone 
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and Masses of Meteoric Iro?t, 8fc. 

A stone preserved sit Abydos, and another at Cassandria. 

? Probably the symbol ol‘ Diana at Ephesus. 

? Probably the black stone in the Casiba at Mecca, and an¬ 
other silso preserved there. 

("rhe stone preserved in the coronation-chair of the kings 
of England, and which was considered as something remark¬ 
able at a very remote period, is, according to late accounts 
communicated to me, not a meteoric jiroduclioii.) 

B. ji/ter the Christian JJira. 

A stone fell in the Vocontorium a<^ro, perhajis in the first 
half or about the middle (>f the first century. 

In the years 2, lOG, l.’j'f, 310, and 33.'}. Stones in China. 

(The })vetcnded fall of a stone at Constnntino])le in the year 
41G, mentioned by Sethus Calvisius, originated in a misun¬ 
derstanding.) ..' 

452. Three very large stones in Thrace. 

During the sixth century. Stones on Mount Lebanon, and 
iji’jr Emesa in Syria. 

i 570 (or about th:it time). Stones near Beder in AraWffi' 

GIG. Stones in China. •- ^ ' 

? Glfi. A fier\ "Lone at Cotistantinoplc. 

? S3‘). Stones in Ja})an. _ . 

352, I" July or August.-"A large stone in Tabaristan. 

392 oi ."ij? (or 90S). A^ikhmcd-Dad, many stones. 

951. A stone at Augsburg (not in Italy). 

998. Tivo stones near ^la^debiirg. 

Not long aftiu- 1009, a hu ge mass of iron, according to the 
description sMwiia)-. lo ib.tt oLPallas, at Dschordschan. {.Sub- 
seijuenti\ i!)e e nut ol’ tin- place has been falsely read and 
written Cordosa, ;iiii! Lurgea, iG ' 'I'orati made of the 

suitjin of ki.orasnn’j. 

1021. Sioiit's 'll Vlritc. 

1057. A "[(jiK 111 t'orea. 

1112. Stoi;-'^. o! perhap'i iron, hear AgLuileja.'^' 

*1135 or 1130. A stone near Oldislebeirin Thuringia. 

? 1138,' th’(> 8th of March, Probably stones near Mosul. 

] 1G4, during Whitsuntide. Iron in the district of Misnia. 

(I pass over many accounts of that period, which are cither 
fabulous, or relate perhaps to falls of hailstones). 

1249, the 26th of July. Stones near Quedlinburg, &c. * 

? During the 13th century a suaic is said to have fallen at 
Wurzburg. (The specimen preserved there was notliing but 
an old battle-axe.) 

Between 1251 and 1360, many stones fell near Welikoi- 
Usting in Russia. 


1280. 
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Dr. ChlaclIll’s Catalogue of Meteoric Stones 

for the fall of meteoric stones): and wliere I cannot omit I 
shall insert them in parentheses, for the purpose of showing 
that they are extraneous. If uncertain, I shall prefix to tliem 
a note of interrogation. Those mentioned in my work arc pre¬ 
ceded by an asterisk. 


§ II. Falls of Meteoric Stones and Masses of Iron. 

A. Befoi'e the Christian JEra. 

Division 1 .—Containing those the time of the fall of •which 
can he indicated with some degree <f certainty. 

? 1478 B.C. Ill Crete, on thcCybeline mountain, the stone 
considered as the symbol of Cybele, with which Pythagoras 
was initiated into the mysteries of the Idtci Dactyli. 

(The narrative in the book of Joshua of stones having fallen 
. from heaven probably alludes to a hail-storm.) 

? 1403. Perhaps a mass of iron fell on Mount Ida in Crete. 
1200. Stones preserved in the temple at Orchoraenos. 

? 705 or 704. The Ancyle: most jirobably a lump of iron 
soinewhat flattened. 

. Stones on the Albanian mountain, 
f 644.*^^In China. 

46^4 A large stone near iKgos-^otamos. 

« opg before or after. A stone near Thebes. 

A remarkable fell of a stone near,Tong-Kieii in C^hina. 
ig the, period of the seconc^'tMc war, probably about 
206 or 205. Fiery stones. . 

->192. In China. 

176. A stone in agro Ci'ustmiino in the Lake of Mars. 

99 or 89. Lalerihtis coctis jdui^ ptcAiaTHy at Home. 

89. fetones in China. C 

56 or 52. In Lucania (a ^|Knet which’ ctinsisted of part 
of the present Abruzsso, Apulia, and Calabria), spongy iron. 
(I believe that I am in possession of a sinall fragment of this 
iron, as I shall have occasion to show-in sect, iii, F».) 

? Perhaps stones, perhaps hail, near Acilla. 

38, 29, 22^ 19, 12, 6, in the first moon, and 6^- ia the 

ninth moon. Stones in China. 


Division. 2.— The time if the fall 'of .ihe follcming is indeter¬ 
minable,. 

The stope w'hich fell at Pessinus in Phrygia, which was 
considered as a symbol of the Mother of the Gods, and carried 
to IJome by Scipio Nasica. 

The stone considered as a symbol of Phoebus, and brought 
from Syria to Rome by Heliogabalns. 

A stone 



and Masses of Meteoric Iron, ^c. B 

A Slone preserved at Abydos, and another at Cassandria. 

? Probably the symbol of Diana at Ephesus. 

? Probably the black stone in the Caaba at Mecca, and an¬ 
other also preserved there. 

(The stone preserved in the coronation-chair of the kings 
of England, and which was considered as something remark¬ 
able at a very remote period, is, according to late accounts 
communicatea to me, not a meteoric production.) 




B. AJler the Christian Alira. 

A stone fell in the Vocontorium perhaps in the first 
half or about the middle of the first centiii-y. 

In the years 2, 106, 154*, 310, and 333. Stones in China. 

(The pretended fall of a stone at Constantinople in tlie year 
416, mentioned by Sethus Calvisius, originatetl in a misdn- 
derstanding.) ' 

452. Three very large stones in Thrace. 

During the sixth century. Stones on Mount Lebanon, an<H 
near Emesa in Syria. 

? 570 (or about that time). Stones near Bcder in^Aa^ 

616. Stones in China. 

? 6 I S. A fier^' stone at Collstantinople. 

? S3f). Sumes in Japan. 

852, Im July or August.-*A large stone in Tabaristan. 

892 or .>97 (or 908). A^jfkhmcd-Dad, many"stones. 

951. A stone at Augsburg (not in Italy). 

998. Two stones near M^lgdebui’g. 

Not long after 1009, a large mass of iron, according to the 
description similar, to iJi.it otVI^allas, at Dschordschan. (.3ub- 
.scijuenth (lie u.mM' of liu; place bas been falsely read and 
written Cordova, and Lurgea, made of the 

sultan of Khorasan’). ^ 

1021. Slones in Alriea. 

1057. A Slone in Corea. ^ 

1112. St(»ije,s, or perhaps iron, near Aoiiileja.^ 

*113.'il or 1130. A .stone near <)ldisiebci]rin ThuHngia. 

? llSSi'tbl^ f?th of March, Probably stones near Mosul. 

1164, during Whitsuntide. Iron in the district of Misiiia. 

(I pass over many accounts of that period, whioh.arc either 
fabulous, or relate perhaps to falls of hailstones). 

1249, the 26th of July. Stones near Quedlinburg, &c. * 

? During the 13th century a stone is said to have fallen at 
Wurzburg. (The specimen preserved there was nothing but 
an old battle-axe.) 

Between 1251 and 1360, many stones fell near Welikoi- 
Usling in Russia. 


1280. 
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ISSO.TSTear Alexandria in Egypt, a stone or mass of iron. 
1304*, 1st of October. Near tViedland or Eriedburg, many 
red-hot stones and masses of iron. 

? 1328, 9th of January. Perhaps stones, in Mortahiah and 
Oakhaliah. 

? 1339, 13th of July. Perhaps stones, in Silesia. 

? 1368. Perhaps iron, in Oldenburg. 

1379, 26th of May. Stones near Minden in Hanover. 

1425. A meteoric stone in the island of Java. 

? 1438. Near Iloa in Spain, a great many very light stones. 

1474. Near Viterbo, two large stones,-—Bidlioteca Italiana, 
tom. xix. p. 461, Sept. 1820. 

? During the same century a stone seems to have fallen near 
Lucca, accompanied by a substance takenfor coagulatetl blood. 

1491, 22d of March. A stone near Rivolta de Bassi, not 
far from Crema. 

* 1492, 7th November. The well-known fall of a large stone 
near Ensisheim. 

1496, 26th or 28th of January. Stones between Cesena and 
Bertinorp, and in the vicinity of Forli. 

? Perhaps during this century, or at the beginning of the fol¬ 
lowing, a stone neiir Brussels. 

mentioning several accounts of that period in 
which the fall of hailstones seems to have been mistaken for 
that of meteorites.) 

1511, 4th of September, or a few days after. A great fall of 
meteoric stones near Crema, not^faw^^jlKj^ die river Adda. 
(Some authors, misunderstanding.tl^fe ,)!(ords Ahdnam, 

have made Abdua of it.) . r 

1516. In the province of Se-tscif^iliii>,CIhina, six stones. 

1520, In May. In ArragoM, three stones. 

? 1528, 29t]i of June. Large stones near Augsburg. 

? 1540, 28th of April. A large Slone and several smaller 
ones in Limousin. . ' ^ 

Between 1540 and 1550. A large mass of iron in the 
forest near NeunhoT, between I.eipzig and Grimina. (Some 
authors hftve changed Neunhof into Neuholem.) 

About tjiie middle of the same century, iron in several parts 
of Piedmont. 

1552, 1^ May. A large fall of stones near Schleusingen, 
&c. (In several French and English periodicals Schleusingen 
has been confounded with SchJeisheim near Munich.) 

1559. Near Miskolz in Hungary, fivelarge stones, or perhaps 
masses of iron. 

1561, 17th May. Stones or masses of iron near Torgau 
and Eilenburg. 

(There 
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and Masses of Meteot'ic Iron^ ^c. 

(There is an account of a fall of stones in 1564, the 1st 
of March, between Meeheln and Brussels, which seems to be 
fabulous.) 

? 1572, 9th January. Perhaps a fall of stones near Thom. 

1580, 27th May. A large fall of stones near NiJrten, not 
far from Gottingen. 

1581, 26th J uly. A stone at Niederreissen near Buttelstadt 
in Thuringia. 

1583, 9th January. A stone or mass of iron near Castro- 
villari in Abruzzo. 

1583, 2d March. A stone in Piedmont. 

1596, 1st March. Stones at Crevalcore in Ferrarfu 

Probably during the same century, a stone in tiie kingdom 
of Valencia in Spain. 

1608, in the 2d half of August. In Styria, very large stones,' 
together with a substance resembling blood. 

1618. A metallic mass in Bohemia. * ** 

1621, 17th April. A mass of iron, near Lahore in India. 

1622, 10th Jan. In Devonshire, a large stone. 

1628, 9th April. In Berkshire^ a stone. 

1634, 27th October. In the county pf CharqUois, in the 
former duchy of Burgundy, a large fall of stones. 

? 1635, 7th J uly. Perhaps a stone near Culce in the Vicentine. 

1636, 6th March. A very large stone betwedM4ilH|$aj|lt and 
Dubrow, in Silesia. 

1637 (not 1627), 29th November. A stone on Mount Vai- 
sier in Provence. 

1642, 4th AugusV^-jitone in Suffolk. 

Between 1643 Stones on>board a shi]^ in the In¬ 
dian Ocean. •* ', v. • 

1647, 18th Feb. A ^(Siie near Zwickau. 

1647, in August. A fall of stones near Stolzentt^i West¬ 
phalia. " 

? Between 1647 and 1654. A ball weighing eight pounds, 
and therefore probably a muss of iron, is said to have fallen on .. 
.the deck of a vessel iii the Indian Oc^n, and to have killed 
two persons. 

1650, 6th August. A stone at Dordrecht. 

1654, SOth JM^rch. A large fall of stones on the island of 
Fulmen. , ' 

About the middle of the same century, a^lijtrge stone at. 
Warsaw. 

Likewise at Milan, a small stoiie’which killed a Franciscan ^ 
friar. 

(An account of stones said to have Mien in 1667 at ShinUs' 
seems to be fabulous). * , . 

1668 
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Dr. Chaldni’s Catalogue of Meteoric Stones, 

1668*(not 1662, 1663, nor 1672), the 19th or 21st Jmit. 
Very large stones in the Veronese. 

1671, 27th February. Stoties in the Ortenau in Sunbin. 

?1673. Stones near Dietliiigen in Baden. (Perhaps on!v 
the same event mistaken.) 

1674<, 6th October. Two large stones in the canton oi‘ 
Giarus. 

? About 1675 or 1677. Near Copiusha, one of the Orkneys, 
a stone fell on a ship. (Perhaps a mistaken repetition of tint 
former account.) 

1677, 28th May. At Ermindorf near Grossenhain, stones 
dilFering from oilier meteoric stones, and which, according to 
their appearance, as well iis to Balduiii’s analysis, contained 
copper, which some other circumstances render still more 
probable. 

[The following instances are cited by Dr. Nocggeralh in 
Schweigger’s Nems Journal, Band. xiv. p. 357, from Beecher’s 
hal^atorium, published in 1680: their dates are of course 
prior to that period. 

Petermann filerlem relates, in his Swiss Chronicle, that in 
a ^i^ti;,stormA mass of iron fell from the heavens, together 
with 'a nutober of stones; and that the iron measured sixteen 
feet in lengtli, fifteen in width, and two in thickness. 

rula says, in his Cosmographia, that six iron axes 
had fallen from heaven; upon which Beecher remarks that 
he does not believe them to have been really axes, but that 
they might have had the form of those weapons, as the stones 
which rail have, and whence they have received the name of 
Donnerdxte, or tfmndei-axcs, in tl»el^li^iun language.—This, 
relation seems doubtful, as the stoh^i<l^on& of the aboriginal 
inhabitafgu. of Europe have been*call^' thunder-bolls, &c. m 
every language. 

^The account of th^^lrtones said to have fallen in 1686, the 
18 th of May, in London, near Gresham College, is to be erased 
from my^ork, page 239 : since it appears from the work of 
Edward King, which I saw subsequently, at p. 20, tliat it was,. 
like tlie event of 1791, nothing but hail. This instance, to¬ 
gether with many others, proves how necessary it is not to trust 
to se^id-hapd accounts, but always to refer to the first source.) 
IGs^pi^^th January. Stones near Siena. 

1698,19thMay. A large stone nearWaltring, canton of Bern. 
1706, 7th June. A large ^tone near Larissa in Thessaly. 
1715, 11th April. Stones near Stargard in Pomerania. 
—Gilbert’s Annals, vol. lxx.i. (1822) p. 215. 

1722, 5th June. Stones near the convent of Scheflllar in 
^*riie district of Freissingen.. 

(The 
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(The prcleiided fall of metal in 1731, near I-essay,Va8 no¬ 
thing but a misunderstanding of an electric phosphoreKcence 
of rain.) 

1738, 18th October. A meteoric stone in the j)rovinCe of 
Avignon (badly described by a person ignorant of the sub- 
ject), 

1740, 25th October. Stones near llasgrad on the Danube. 

(The stone said to have fallen in Greenland, in the winter 
of 1740-41, was nothing but apiece of rock, which having 
detaclied itself from a hill, rolletl tlowii into the vallej^) 

1750, IJth October. Stones near Coiitaiices, in the de¬ 
partment de la Manchc, c ■ Normand}^ 

*1751, 2()th May. The well-known mass of iron near 
Ilradschina in the })rovinc of Agram, 

* 1753, 5th July. Stones near Tabor in Bohemia. 

1753, in September. 'I'wo stones near Laponas in Bresse. 

1755, in July. A stone near Terranova in Calabila. 

1766, in the middle of July. A stone near Alboreto, 
far from Modena. ' 

? 1766, 15th August. Perhaj)s a stone nesff^ Novellara. 

* 1768. A stone near Luce, department de ' ^ 



* 1768, 20th November. A stone near MdufKfirchCn’^ 

Bavaria. ' - 

1773, 19th September. A stone near Roduch 
of Coburg. 

1775 or 1776. Stones near Obruteza in Volhynia. 

About 1776 or 1777, in Januaryor February. Stones near 
Fabbriano. 

1779. A fall of st^Mpfdar Petriswood in Ireland, in the 
county of M"ostmcatlT.*?IP^'* 

1780, lllh A[)ril. ISbnes near Beeston in Lngliiill. 

1782. A large stone near Turin. 4 '-*«■ '■ 

1785, lOih February. A fTiir of stofies in the vicinity of 
Eiehstiidt. ■’ • . 

* 1787) Ist October. 8loues hi tlie govcrnihent Qf Cbe^ ’* 

COW. 

* 1790 (not 1789), 24th July. A very considerable ftdl of 
stones near Barbotan, Juliac, Ske, 

1791, 17th May. Stones near Castel-Berardehga in^Bus-- 
cany. * * c 

(The account of a fall of stones on the 20th of Peto^CT 179J, 
near Menabilly in Cornwall, mentioned in my work, page 261, 
must be expunged; since, according to the w'orlt of Ed. King, 
pp. 18 anti 19, it was notliing but iMtifi as may also be seen byr" 
the drawing of some of the larger’fragments.) ^ i 

\ ol. 67. No. 333. 1826. B ^ 1794^ 
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* 1794,^ 16th June. A well-known fall of many stones near 
Sienna. 

1795, 13th April. Stones in Ceylon. 

* 1795, 13th December. A stone near the Wold Cottage 
in Yorkshire. 

1796, 4th January. A large stone near Belaja-Zerkwa in 
Southern Russia. 

* 1798, 8th or 12th March. A stone near Sales, depart¬ 
ment of the Rhone. 

1798, 13th December. Stones near Krakhut in the vicinity 
of Benares, in Bengal. 

1801, On the Isle de Tonnelliers near the Mauritius. 

1802, in the middleof September. In the Scotch Higlilandsf. 

* 1803, 26th April. The well-known great fall of st<ines 
near L’Aigle, in the department de TOriic or Normandy. 

1803, 4th July. A fall of stones at East Norton in Eng¬ 
land, which did some damage. 

1803, 8th October. Stones near Apt, in the department o( 
Vaucluse. 

* 1803, 13th December. Near Massing, district of Eggen- 
feld in Bavaria. 

1804, 5th April. At Higli-Possil, near Glasgow, a stone. 

1805, 25th March. Stones near Dorouiiisk in Sil)eria. 

1805» in June. At Constantinople. 

* 1806, 15th March. At Alais in the departmcjit ilu Card, 
two stones differing from others by their friability, and also by 
containing 2*5 per cent of carbon, in addition to the usual 
constituents of meteoric stones. 

1806, 17th May. A stone near Basingstoke in Hiimpshire. 

* 1807, 13th March. A Large stone near Tiinochin, in the 
government of Smolenskoi. 

* 1807, 14th IDeceinber. A fall of many stones near Weston 
in Connecticut. 

* 1808, 19th April. Stones near Borgo San Donino, and 
in the duchy of Parra®. 

* 1808, 3rd September. Stones near IJssa in Bohemia. 

?1809, 17th June. Upon a ship, and in die sea, near the 

coast of Nortli America. 

1810, SOtih January. Fall of stones in the county of Cas¬ 
well in New Connecticut. 

1810, about the middle of July. A stone near Shahabad 

4 In a former catalogue of meteorites published in the Gdin. Phil. Jouni. 
vol. i. p.230, we find the following note on this passage; “We have in¬ 
serted this notice from Chladni, though we believe that no stones fell in 
Scotland at the time here mentioned.”— Edit. 
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in India. The meteor set five villages on fire, and injured se¬ 
veral persons. 

1810, in August. A stone in the county of Tipperary in 
Ireland. 

1810, 23rd November. Three stones near Charsonville, 
near Orleans. 

1811, between the 12th and 13th March. A stone in the 
government of Poltnwa in Russia. 

* 1811, 8th .July. Some stones near Berlanguillas in Spain. 

* 1812, loth April. Stones near Toulouse. 

* 1812, 15th April. A stone near Erxleben, between Magde¬ 
burg and Helmstadt. 

1812, 5th August. A large stone near Chantonay, de¬ 
partment tie la Vendee, which differs from others in having 
no crust, and in a few other particulars. 

1813, 13th March. Meteoric stones nearCutro in Calabria, 
attended with a remarkable fall of red dust in several parts of 
Italy. 

? 1815, in the summer. Stones are said to have fallen near 
Malpas in Cheshire. 

* 1813, 1 Olh September. Stones in the county of Limerick 
in Ireland. 

1814, 3rd February. In tlie district of Bachmut in Russia, 
government of Kkaterinoslaw. 

181 t, about the middle of March (or 1813, 13th Decem¬ 
ber). Stones near Sawotaipolaor Sawitaipal in Finland.—Vide 
mv w'ork, and Schweigger’s Nenes Journ. Rand i. p. 160. 

* 1814, 5th September. Many stones near Agen, depart¬ 
ment dll Lot et Garonne. 

1814, 51 h November. Stones in the Doab in the East Indies. 

181,5, 18th Februarv. A stone near Duralla in India.—Phil. 
Mag., August 1820, p. 156. Gilbert’s Ann., vol. Ixviii. p. 333. 

* 1815, 3rd October (not the 30th). A fall of stones near 
Chassigny, not far from Lan^res in Champaigne, or depart¬ 
ment tie la Haute Marne. T. i»ey belong to that class of niete- 

’ orites which contain no nickel, and are further distinguished 
by their greater friability, greenish-yellow colour, glimmering 
appear^ce, and a crust as if varnished. 

A stone is said to have fallen a few years ajgo,. in the Isle of 
Man, very light and of a scoriaceoiis texture.—Phil. Mag. 
July 1819, p. 39. 

,1816. A stone near Glastonbury in Somersetshire. 

(I pass over several other accounts of pretended falls of 
stones, as being unfounded.) 

1818. 10th August. A stone near Slobotka, government of 
Sraolenskoi in Russia. 

B2 ?1819. 
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? 1819. Towards the end of April a meteoric fall seems to 
liave taken place near Massa Lnbrense, in the Nca])olitan 
duchy of Salerno, which appears not to have been sufficiently 
attended to. 

1819, 13th June. Stones near Jonzac, department de la 
Charente inferieure.— Journ. de Phys, Fev. 1821, p. 136. 
Mem. du Museum d'Hist. Nat. tom. vi. p. 233. Thomson’s 
Ann. of Phil. Sept. 1820, p. 231*. Neues Journ. f. C/iem. n. 
Phys. voL XX ix. No. 4, p. 508. 

*1819, 13th October. A stone near Politz, not far from 
Gera or Kbstritz, in the j)rincipality of Ilcuss in Germany (not 
in Russia, as was stated in '^I’lionison’s Annals, and repeated 
ill several French publications).— Scucs Journ. fur diem. u. 
Phys. vol. xxvi. No. 3, p. 243. Gilbert’s Ann. vol. Ixiii. 
pp. 217 and 451. 

? 1820. In the night between the 21st and 22d of May, a 
small stone is said to have fallen at Oedenburg in Hungary. 
Hespei'us, vol. xxvii. No. 3, p. 94. 

* 1820, 12th (not 19th) July. A fall of stones in the circle of 
Dunaburg in Courland, of which an analytic account and a 
drawing has been given in Gilbert’s Ann. vol. Ixvii. No. 4, 
p. 337, by Baron Th. von Grotthuss; ami 1 am indebted to 
the kindness of that gentleman for a fragment of this stone, 
which differs from others, in its possessing a larger proportion 
of iron. 

1821, 15th June. Fall of one large and several small stones 
near Juvenas, in the department fie rArdeche, of which an 
account made up fronj lliose that had been given in the Ann. 
de Chim., together with Vauqnelin’s and Laugicr’s analyses, 
appeared in Gilbert’s Annals, vol. Ixix. ]). 407, &c., and vol. 
Ixxi. pp. 201 and 203. 

1822, 4th June. A fall of stones near Angei’s. 

1^1822, 13th Sej)lejnber. A stone fell in the vicinity of 
Fpinal in the department of the Vosges, in France.— Ann. de 
Chim. et de Phys. tom. xxi. p. 324. 

1823, 7th August. Stones fell at Nobleborough in the state 
of Maine, U. S.—Phil. Mag. vol. Ixiii. p. 16. 

1824, 15th January. iStones fell in tlie commune of Re- 
nalzo, province of Ferrara, in Italy.—Ferrussac’s Bulletin, 
sect. i. Sept. 1825, p. 183. 

1824. Early in March, stones are said to have fallen near 
the village of Arenazo, in the legation of Bologna. Phil. Mag. 
vol. Ixiii. p. 233.—Is this a mistaken notice of the preceding? 

1825, 10th February. A stone weighing sixteen pounds 
seven ounces fell at Nanjemoy in Maryland, U. S.—Annals 
of Philosophy, N.S. vol. x. [). 186.] 

$ III. Masses 
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§ III. Masses <)f Native Iron containing Nichd, which are to be 

considered as me teoric. 

A. Spongy or cellular, the interstices being Jillcd with a Sub- 

tance resembling Olivine. 

* The large mass found in Siberia, and made known by 
Pallas, whose meteoric origin was known to the natives, and 
in which the iron and olivine have the same constituents as 
are found in meteoric stones j-. 

? A fragment found between Iiiibenstock and Johann 
(Jeorgenstadt. 

One in the imperial cabinet of natural history at Vienna, 
said to have been brought from Norway. 

* A mass weighing sc\.ral pounds, found in a field, pro- 
l)ablv at Grimma in Naxoiiv, in the ducal cabinet of natural 
history at Gotlia|. 

('J^Jic ]i)a.ss whicli fell in Dschordscljan soon after the year 
10()t>, according to the description must have been of this 
kind.) 

15. Solid. Masses of Iron containing NieJeel, and crystallized in 

Octahedrons. 

(The only mass yet in existence, whose fall may be consi¬ 
dered as being historically proved, is that which fell in the 
pro\i]ice of Agrain in as mentioned above. The fol¬ 

lowing, however, we conclude to be such, from their conformity 
with this and other circumstances.) 

* The mass preserved in Bohemia, from time immemorial, 
under the name of the Enchanted Bnrggraf the greater part 
of which is now in the cabinet at Vienna. The name, as well 
as tJie remains of a tradition, in which a tyrannical nobleman 
is said to have bi;en killed by it, in the suburbs of Ilrabicz, 
lead us to suppose that its fall had actually been noticed. 

* The mass found near Lenarto in Hungary, on the bound¬ 
ary of Galliciu, in which on the surface, treated with acids, as 
well as in the fracture, the crystalline texture very distinctly 
aj)}>ears. 

* One or several masses found at the Cape of Ciood Hope. 

Many masses, and among them several large ones, on the 

j’ight bunk of the Senegal. 

•f Being unacquainted with any account of the crystallizution of the 
olivine or peridot in this mass, it may not be iinjiroper to remark that 1 
lisive one piece, of the size of a pea, bcautifulb crystallized in the form of a 
pentagonal dodecahedron, besides several other pentagonal crystallized sur¬ 
faces being observable in it.—[Sec Phil. Mag. \ol. Ixvi. p. 35G.— Edit.] 
t Ibid. p. 307. 
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* Several large and small masses in Mexico and in the Bay 
of Honduras. 

* A very large mass near Otimipa in the district of Santiago 
del Estero, in South America f. Another, on the left bank of 
the llio de la Plata, is said to be still larger. 

* A very large mass, about fifty Portuguese miles from Bahia 
in Brazil; respecting which maybe seen, besides tlie authorities 
mentioned in my own work, the account of the Bavarian na¬ 
turalists Marlius and Spix. 

A mass found near the lied River in America, and brought 
to New York. 

Two masses on the northern coast of Baffin’s Bay. 

A mass found near Bitburg, to the north of Treves, whicli 
has been probably smelted. (I have mentioned it in my book, 
p. 353, as doubtful, not knowing then, as I have since learned 
from the American Mineral ogical Journal, vol. i. p. 218, that 
after an analysis by Coh>nel Gibbs, it was found to contain 
nickel, and to be in every respect similar to the mass at New’ 
York.):): 

A mass discovered by Professor Horodocki of M’^ilna, near 
Rockicky, district of Mozyrz, in the government of Minsk, in 
which Laugier found nickel anil a little cobalt.—Gilbert’s 
Annals, vol. Ixhi. p, 32. § 

[Many masses of diflerent sizes, discovered about the year 
1810, in the vicinity of Santa Rosa, in the eastern Cordillera 
tjf the Andes; and which probably belong to this division.— 
Edin. Phil. Journ. vol. xi. p. 120. 

Two masses discovered at Zipaquirfi, in the same Corilillera. 
Ibid. p. 122.] 

? It is possible that the isolated rock of forty feet high, near 
the source of the Yellow River, in Eastern Asia (according to 
Abel-Remusat’s account in the Jowii. de J*/ii/s. May 1819) is 
of this description. The Moguls say that it fell thnvn from 
heaven; and they call it Khadasoulsilao, i. e. rock (»f the })ole. 

* The oldest fragment of meteoric iron, the antiquity of 
which can be historically proved, is probably the anticjiie men¬ 
tioned in my work, p. 390, for which 1 am indebted to Pro¬ 
fessor Rbsel of the Academy of the Fine Arts at Berlin, in 
whose presence it w'as dug up at Pompeii, near the temple ol 
Jupiter, and the Goldsmith’s-street, in 1817. Its external 
texture even show’s it to be meteoric; and being protoxidated 
from its having lain so long in the damp volcanic sand, 
it is no longer attracted by the magnet, but still acts on the 

f See Phil. Mag. vol. Ixvi. p. .367 .—Edit. 

i Ibid. vol. Ixv. p. 401. 

.$ Ibid. p. 411. 
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magnetic needle. It is a rounded oval about a quarter of an 
inch long, and a little less in breadth, and seems intended to 
lijpv’e been set in a ring. One end is a little broken off. One 
side is a little more convex than the other, on which a small 
elliptic slab of jasjier of a reddish brown is let in; and on this 
a star and a moon by the side of it arc engraved. As tlic 
ancients considereil substances fallen from lieaven [Bectylia) as 
something sacred (upon which subject see the works of MUn- 
ter and Fred, von Dalberg), and as on several coins, &c. the 
meteoric origin has been indicated by a start, it ])robably 
indicates that this iron fell down with a fiery meteor of the 
apparent size of the moon. Now it seems more probable that 
it is a })art of the iron wtiich fell in Lncania, about fifty-six or 
fifty-tw’o years before Christ, as mentioned by Pliny, Hist, 
Nat. ii. 57, than of any other: 1st, because it was close to 
Ponq)cii; 2dly, because no other fall of iron is mentioned by 
any more ancient author; and Srdly, because the destruction of 
Poinjieii occurred only about 135 years after that fall, W'hich 
Avould therefore be still in the recollection of the people. 

C". Masses of Native Bon, ike Origin of lohich is uncertain, 

beings, di/ferenf in 'rextnre from the former, and containing 

no 'Sickel. 

* The large mass at Aix-la-Chapelle, containing a little 
arsenic, siiicium, carbon, and sulphur. It may possibly be the 
produce of tlie furnace; against which hypothesis, however, 
many objections might Ixi made. 

* A mass founti in the Milanese, on the Collina di Brianza, 
near Villa, weighing between 200 and 300 pounds, of very pure 
iron, with a small trace <)f manganese and sulphur. The tex¬ 
ture is spongy, and the irt»n whiter than usual, and exceed¬ 
ingly malleable; on which account it cannot be considered as 
a product of the furnace. 

A mass found near Ciross-Kamsdorf, in 100 parts of which 
Kla))roth found G of lead and 1*50 of copper. The frag- 
iuent possessed by him (a j)art of which is now in the cabinet 
of natural history at Vienna), as well as the specimen in the mu¬ 
seum at Paris, may be considered genuine; but the fragments 
shown at Freiburg and Dresden are unquestionably spurious. 

Some other masses (for instance, that found near florae) 
must be considered as products of artificial fusion. 

f To this metliodofiiulicatii)^ the fall of a fiery meteor, the Chinese ex¬ 
pression, "A star fell to the earth, and turned into u stone,” bears a close 
analogy. 


IV. TaUen 
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IV. Fallen i^ahstance^ not bring Meteoric Stones or iSathe Iron, 

but which in cx'^erjj appearance and in the most essential points 

agree with Meteoric Stones. 

(Livy iii. 10, mentions that about 4-.')9 years before our 
cera, flesh fell from the sky, which was partly cauj^ljt up by 
birds in the air, and when on the ground, lay for many days 
without putrilying. If this story be not altogether an inven¬ 
tion, it is dillicult to guess what could have given rise to it.) 

About the year 4713 of our aa-a, on the 6th of November, or 
as some say, the oth or 1 llh, there was, probably in the vici¬ 
nity of Constantinople, a liill of a great (juantity of a mephitic 
black dust, accompanied by flery meteors, which led people 
to apprehend the destruction of the world. 

652. Also a lall of dust near Constantinople, w'hicli ex- 
citwl terror. 

, A fall of dust in several places, accoin})anie(l by a 

meteor. 

During the niiildle of the iiiutli century, blood-coloured 
dust, in several places. 

929. At Bagdad, a redJish sand, after a red apj)earance 
in the sky,,^. 

1056. In Armenia, red snow. 

1110.'- In Armenia, the fall of a ficrv meteor into the lake 
Van, w'ith much noise, and by which the water turned to a 
blood-colour; and deej) rents were found in th(> eavth. 

1222. lied ruin iieurN'itcibo.— Biblioteca Italiana^ tom. xix. 
p. 461. 

1416. Red rain in Boliemia. * 

? Probably during the fiileeuth cejitbp-y, at Lucerne, a li¬ 
quid like c*oagulated blootl, and a stoitb'wilh a fiery meteor. 

1501. Red rain in several j)laces. 

1543. Red rain'l||gfWestphalia. 

1548.. 6th November, probably in the district of Mansfeld, 
the fall of a substance, congealed blood, altentleil by a 
fireball and great Tioisc^* 

1557.. Trklay after Isexagesima, at Schlage in Pomerania, 
large pieces of a substance resembling congealed blood. 

1560, or 1568, or 1571, at Whitsuntide. Red rain in the 
vicinities of lUiwen and Emden. 

> 1560, 24th December. At Littebonnc, department de la 

Seine Inferieure, rc,‘tl raiq with a fiery meteor. 

? 1562, 5th July. At Stockhausen, a German mile from 
Erfurih, a fall of a substance resembling hair, attended by a 
commotion and cxtraOEdiiiary noise. 


1586, 
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158(», 3rtl December. At Vertlcn in Hanover, and other 
parts, a great fjiiantily of a blood-retl and blackish substance, 
by wliicli a plank was burnt, attended by a thunder-storm:, 
(meteors and reports). 

1618, in the second half of August. A fall of large stones 
attended by a fiery meteor, and what is called a rain of blood, 
in Styria. 

1623, 12th August. Rain of a blood-colour at 8ti asburg, 
subsetjuent to the aj)pearance of a thick red-smoke-coloured 
cloud. 

1637, 6th December. From seven o’clock in the evening 
till two on the following day, a great fall of black dust in the 
Ciulfof Volo, ill die Archipelago, and near Acra in Syria. 

1638. Red rain near I'ournay. 

164-2, in June. At Mugtieburg, Lohbiirg,&c., large lumps 
of sulphur. 

161-3, in January'. Rain called a rain of blood, at Vaih^- 
gen and Weinsberg. 

161-5, bel.veeii the 23d and 24th January. Red rain neat 
Her/ogenbusch. "f 

161-6, 6th October. At Brussels. ^ 

1652, in May. Between Siena and RomeJT a transparent, 
slimy, and adhesive siilistance, in tin? place wlij^re a. very bright 
nielc'or had been seen to fall. , - 

? 1665, 23rd March. Near Laucha, not far from Naum- 
burg, a substance like dark blue silk threads, in great quan- 

tity* 

?J665, 19lh May. In Norway, with an uncommon thun¬ 
der-storm (or a meteor mistaken for such), sulphureous dii^. 

1678, 19th March. . Red snow near Genoa. 

* 1686, 31st January.' Near Rauden in Coiirland^ a black 
-ubstancti like paper, in great (juantity: a similar silMtonce is 
said tti have fallen at the same time in ^'IlMay and Pomerania. 
Baron Th. von Grotthuss found a j^rti^ of it in an old ca¬ 
binet of natural curiosities, and haS^^blished his analysis of 
apd interesting observations on l^flln^Schweigger’s ^irnezl. 
Band xxvi. p. 332, &c. He has been l^id enoug|i to. present 
me with a fragment of it. 

1689. At Venice, and in the vicinity, red dust. 

1691. Red rain at Orleans, a Ja Madelnine, acobrding to 
Lemaire. 

1711, Sth and 6tli May. Red raiii near Orsio in Schonen* 

1781, 24th March. On the IslanU'of Lethy, a heap of a. 
jelly-like substance on the spot where a fiery meteor had fallen 
w ith a report. * . 

1719. A rain of dust with a radi^lat appearance, on the 
Vol. 67. No. 333. Jan. 1826- .; ’■l.C Atlantic' 
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/Vtlantic Ocean, under 4-5'^ N. latitude, and S22'^ 4 5' longi¬ 
tude. 

1721, in the middle of March. What was called rain of 
blood, at Stuttgard, with a meteor. 

1737, 2l!>t May. Fall of earth, which was entirely attracted 
by the magnet, on the Adriatic sea, between Monopoli and 
Lissa.— Giov. Jac. Zanichelli, in the sixteenth volume of the 
Optiscoli di Calogera. 

1742. Red rain at San Pies d’Ai-ena, near Genoa. 

1755, in October and November. In a great many places 
at a great distance from one another, a fall of red and black 
dust, with or without rain. 

1762, in October. At Detroit in North America, an ex¬ 
traordinary darkness from before tlaybreak till four o’clock in 
the afternoon, with rain containing sulphur and a black sub¬ 
stance.—Phil. Trans, vol. liii. p. 519. 

1763, 9th October. Red rain in the duchv of C'leves. and 
near Utrecht. 

1763, and likewise 1765,14th January. Red rain in Picardy. 

1781, 24th April. In the Campagna ili Noto, in Sicily, a 
w’hitish dust, wdiich was not volcanic. 

* 1796, 8th March. With an exploding fire-ball seen in a 
great part of North Germany, an adhesive gummy mass, in 
Upper Lusatia, not far from Rau/en. 

Without being able to fix the time. Near Crefi’ld, a jelly- 
like substance, alter the fall of a mass of fire. 

1803, from the 5th to the 6th ol‘March. In Italy, l ed dust 
that was not volcanic, partly with rain or snow, and partly 
without, coming from the south-east, and exciting great terror. 

1809, Red rain in the Venetian ten itory. 

1810, 17th January. Near Piacen/a, l eil snow, with light¬ 
ning and tlmnder-claps (probabl}’ a fiery meteor exploding). 

1811, in July. Near Heidelberg, fall ofa slimy substance with 
an exploding fire-ball.—Gilbiert’s Annals, vt)i. Ixvi. p. 329. 

1813, 13th and 14th Marcli. In C’alabria. 'ruscany, and 
IViull, a great fall of red'dust and red snow, with much noise, 
attended by fiery meteors and the fall of stones, near C'utrt> 
in Calabriii. The component parts of this dust were nearly 
the same as in the meteoric stones that do not contain nickel. 

1814, 3rd and 4th July. A great fall of black dust with 
appearances of fire, in Canada, near the mouth of the river 
St. Laurence. The event is very similar to that of the year 
472. 

1814, in the night betw’cen the 27th and the 28th October. 
In the valley ofOneglia in the Genoese territory, a rain of red 
eartli. 


1814, 
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ISII-, 5Ui November. Kvery meteoric stone that fell near the 
Doab in India was surrounded by a small heap of dust. 

? 1815, towards the end of September. A probable fall of 
dust in the Southern Indian Ocean, an extent of more than 50 
miles in diameter having been Ibiuid covered with it. 

1816, 15th April. Tile-red snow from red clouds, in some 
parts of Northern Italy. 

1818. Captain Ross found red snow on the north coast of 
Ballin’s Bay. Notwithstanding the very defective analysis (in 
w^hich it was supposctl, from ignorance of the analyses pre¬ 
viously made of red meteoric dust, that the colouring matter 
must be the excrement of certain birds), they found, besides 
other substances, oxide of iron and silica, but which, owing to 
the false preconce])tion, they considered as something adven¬ 
titious. Tlie oxide of iron seems to be the principal colouring 
substance; and the kind of mould callcii uredo nivalis, wliich 
was found by the microscope in tlie king-preserved snow-water, 
was probably of an inl’usorial nature', and produced in it at a 
subsecjuent period. 

* Red snow was also found in 1817, on Mount Anceindaz 
in the south-east of 8v\ itzerland, by M. de Charpeiitier, di¬ 
rector of the salt-manufactory of Bex, who was so kind as to 
give me the residue he collecteil from a Hat I'ock ; which, how¬ 
ever, seems to have been mixed w'ith some frajjmeiits of lichen. 
Prolessor Steinmann in Piague, Ihofessor Ficinus in 
Dresden found in it (as had been found in other meteoric 
dust), besides a volatile substance which leads us to infer the 
presence? of some organic matter, oxide of iron, manganese, 
silica, alumina, lime, and a little sulphur. Prof. F. discovered 
also a trace of lime, but no traces of nickel, chrome, or cobalt. 
1 have given stanc accourt of this inOilbert’s Annals, vol. Ixviii. 
p. 35G; also in my own work. 

Accounts and ati analysis of jre<^ snbw’ found on mount St. 
Bernard (the colouring of win A might possibly have been 
elfectetl by lichen oi' dust containing iron being carried there 
*by the wind) may be Ibiind in Gilbert’s Annals, vol. Ixiv.p. 319, 
as extracted 1‘rom the Uibliothequc Unh'ersellc, besides some 
other notices on retl dust. (It is very desirable that black me¬ 
teoric dust should be accuratel}' analysetl.) 

1819, I3th August. At Amherst in Massachusetts, the fall 
of a mephitic slimy substance attended by a fiery meteor. Silli- 
man’s Journal of Science, vol. ii. p. 335. (A more exact ana¬ 
lysis of ibis substance would, however, be very desirable). 

1819, .5tli Sej)leml)er. At Studein in the lordship of Keltsch, 
in Moravia, a i’all of dry earth from a bright cloud in a clear 
sky.— Hesperus, 1819. Nov. Beil age. No. 42. 

C2 
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20 


Dr. Chladni’M Catalogue oj' Meteoric Stones, cSc. 

1819, 5tli November. lied rain in Holland and Flanders, 
according to the Ann.Gencr. des Sc.Phtjs. Il is not surprising 
that cobalt and muriatic acid were found in it by analysis, since 
both these substances have been found in meteoric stones. 

1819, in November. Near Montreal and in Maine, during 
an unusual darkness, black dust with an appearance of fire, anti 
noise; whence it may be seen that it was not, as some pretend, 
the result of the burning of a forest, but of a meteoric nature. 
Accounts of it are given in the American and English Journals, 
and repeated in Gilbert’s Annals, vol. Ixvii. pp. 187 and 218, 
and vol. Ixviii. p. S.'S t. 

? 1820, in die beginning of October. Near Pernambuco in 
Brasil, and on the sea, a substance like silk, in great (|uunlities. 
—Vide Annales de Chim. tom. xv. p. 427; wliere a chemical 
analysis is promised. 

1821, 3rd May. Kcd rain at and near Giessen, during a 
calm, from a moderate-si/ed stratus, as detailetl in the news¬ 
papers. Professor Zimniermann of that town found it to con¬ 
tain, upon a hasty analys>is, chromic acid, oxidi? of iron, silica, 
lime, a trace of magnesia, carlxm, and several volatile siili- 
stances, but no nickel. 

This gentleman, according to newspaper accounts, has found 
in the common rain which has fallen for some time past sewral 
substances which are found in meteoric .stones; even iron con¬ 
taining nickel. However interesting these investigations may he, 
they furnish nothing decisive towards the hypothesis of fire-bidis 
and other masses which have lidlen on our earth being the 
produce of this planet, since it is very possible that the boilies 
contained in the rain were brought into the atmosjihere by the 
uncommonly great number of fiery inet<*ors that have lately 
appeared*. Even if the greater juirt of our atmosphere con¬ 
sisted of such substances, or could be transformed iuU> such 
by some Ueus ex machinu, speh meteors, as well as shooting 
stars, cannot be atmospherical; since their anose and Xk’lot i/' . 
wliich have been so frecpieiitly determined by observations 
from difierent stations, and calculations of their })arallax, ar(‘ 
sufficient to evince their cosmical origin as maiiicmaiiadlif 
jn oved. If therefore any one can yet doubt, it is like ])ersons 
perfectly ignorant of the subject affecting to doubt the correct¬ 
ness of our astronomical and cosmological knowledge. It is 
however easier to form a partial opinion of things, than to take 
proper notice of what has been done by others. 1 have as- 

1 have given all tlie observations I could obtain of the meteors which 
have lately appeared, especially those of last winter, in (iilbcrl’s Annals, 
vol. Ixxi. \o. 4 (18;i2, No. S). 1 regret that I’roiii many parts of the 

world similar accounts arc w ithheld. 
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senibled llie results of all existing observations on the height, 
velocity, and movement of fire-balls in the 2 d, 3 rd, and 4 th 
division of my work, which ought to be known previously to 
a })erson’s forming an opinion on the origin of meteors. Be- 
sidtis, having mentioned with every phaenomenon the sources 
whence 1 took my account, the further details may be easily 
found by referring to them; and finally, I have in the last di¬ 
vision of the work drawm together the results of them, by 
which the proofs of their cosmical origin, and of the impossi¬ 
bility of their being the produce of our earth or our atmo¬ 
sphere, are elucidated in the simplest and most natural man¬ 
ner. 


II. An Account of 'some Eudiometers of an improved Constnic- 
iion. Jitj Bouekt Hare, M.l}. Pmfessor of Chemistry in 
the University of 'EennsyLvania. 

¥ N the second volume of the American Journal of Science 
^ I published an account of some eudiometers, operating by 
a mechanism which, previously, had not been employed in 
eudionietiy- A graduatetl rod, sliding into a tube through a 
collar of leathers soaked in laril, and compressed by a screw 
so us to be j)erl'ectly air-tight, was ernployeil to vary the capa- 
< ity of the lube, and at the same time to be a measure of the 
quantity of air, or of any other gas, consetjucntly drawn in or 
ex])elle<l. About one-tliird of the tube was occupied by the 
sliding rod. The remainder, being recurved and converging 
a perforatetl apex, was t)f a foim convenient for with¬ 
drawing measured [jortions of gas from vessels iiiverteti over 
water or nuirciiry. 

'J’Ikmv were two forms of the sliding rod eudiometer: one 
designetl to be used with nitric oxitle, or with liquids absorb¬ 
ing oxygen; the. other, with explosive mixtures. The latter 
dirtered from the eudiometers for explosive mixtures previously 
invented, in the contrivance f()r exploding the gase.s, as well as 
m the motle l<)r measuring them; a wire ignited bv galvanism 
being substituted tl)!’ the electric spark, as the means of in¬ 
flammation. 

I shall ]>roccod to describe several eudiometers, operating 
upon the principle of those above alluded to, with some mo- 
dificatioiLs suggested by exjierience. ' Fig. 1 represents a 
hydro-oxygen eudiometer, in which the measuretnents are 
made by a sliding rod, and the explosions are effected by the 
galvanic ignition of a platina wdre, as in an instrument forinerly 
tlescribed, excepting that the method then employed of ce¬ 
menting the piutina wire, in holes made through *1116 glass, 
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having proved insecure, a new and unobjectionable method 
has been adopted. 



W W 


tJje instrument represented by the preceding cut, the ig- 
iiituW wire is soldered into the summits of the two brass wires 
(WW), which pass through the bottom of the socket (S), 
parallel to the axis of the glass recipient (G), within which 
they are seen. One of the wires is soldered to the socket : the 
other is fastened by means of a collar of leathers packed by 
a screw, so that it has no metallic communication with the 
other wire, unless through the filament of platina, by which 
they are visibly connected above, and which I have already 
called the igniting wire. The glass has a capillary orifice at 
the apex (A), which by means of a lever and spring (apparent 
in the drawing) is closed, unless wlieii the pressure of the spring 
is counteracted by one of the fingers of the operator. The 
sliding rod (seen at 11) is ac^curately graduated to about f>2() 
degrees. 

So ea^y is it to manipulate with this instripnent, that any 
number of dScperimcnb^niay be performed in^.^^any minutes. 
The ignitio^' of the platina w'ire. is cause<l b}’ cither of four 
caloriraotors,‘*j|at^consisting of four plates of zinc, and five 
of copper. IneKire all suspended to one beam, as may be 
seen in fig. 2 follo^llig. 

Two furrows are made in the wood of the beam, one on each 
side. These are filled by pouring into them melted solder, 
after having caused a metallic communication between one 
furrow* and all the copper surfaces of all the four calorirao- 
torsj^lpiso between all their zinc suifaces and the other furrow. 
' 1 The 
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being introduced to its liilt, and the capillary ori/ice open, in 
consequence of the pressure oftlie finger on the lever bj' which 
it is usually closed. Being thus prepai’ed, let us suppose that 
it were desirable to analyse the atinospliere. Draw out the 
rod 200 measures; a bulk of air, equivalent lo the portion of 
the rod thus withdrawn, will of course enter at the capillary 
opening; after which the lever must be allowed to close it. 
Introduce the recipient into a bell-glass of hydrogen, and 
opening the orifice draw out the rod about 100 degrees; close 
the orifice, and withdraw the instrument from the water. 
Apply the projecting wires (WW) severally to the solder in 
the two furrows in the beam (fig. 2) communicating with the 
poles of the four calorimotors; then raise the jug so as that it 
may receive one of them, and subject it to the acid. By the 
consequent ignition of the wire, the gas will exjilode. The 
instrument being plunged again into the water of the })ncu- 
matic cistern, so that the capillary orifice, duly o})encd, inay 
be just below the surface; the water w'ill enter luul fill up 
the vacuity caused by the condensation of the gases. 'I'he re- 
siduidtair being excluded by the rod, the deficit will be equi- 
vale*(t in bulk to the portion, of’ the rod remaining without; 
and.its ratio to the air subjected to analysis may be known by 
insp^ting The graduation. . 

In the case of the gaseous mixtures above described, the 
deficit has, in my experiments, been 126 measures. Wlu rcas, 
according to the theory of volumes, it ought to be only 120. 
But I have not as yet operated witli hydrogen purer than it 
may be obtained from the zinc of commerce; ancl some allow¬ 
ance must be made for the carbonic acid oftlie air, which may 
be"condensed with the aqueous vapour produced by the oxy¬ 
gen 'and l^drogen. 

In the iipiigtlmi ^le w ork on the Principles of Chemistry, l.'itely 
published, by DflJ’^omson, it is suggesteil, that in order to 
obtain-cort^Vresults in analysing the air with the hydro-oxy¬ 
gen eudiometer, more than 42 pier cent of hydrogen should 
not enti^r into the mixture. 1 am not as well satisfied of the, 
correctoi^s of this impression, as I am generally with the re¬ 
sults of tij|>Qnderful industry and ingenuity displayed in the 
work above mentioned. 

If oxygen is to be examined by hydrogen, or hydrogen by 
oxygen, we must of have a portion of each in vessels 

over the pneumatic ciste^^and successively take the requisite 
portions of them, and proceed as in the case of atmospheric 
air. 

® (%• 1) represents a glass with wires inserted through small 
tubulures, in the usual mode for passing the electric spark, 

should 
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slioiild this method of producing ignition be deemed desirable 
for the sake of varying the experiments, or for the purpose of 
illustration. This glass screws on to the socket (S), the other 
bciii" removed. T.ne wires (WW) remain, but should be of 
such a height as not to interfere with the passage of the elec¬ 
tric spark. Tiie instrument is operated with as usual, ex¬ 
cepting the employment of an electrical machine, or electro- 
}ihoriis, to ignite the gaseous mixture, in lieu of a caloriinotor. 
For the travelling chemist the hist-mentioneil mode of igni¬ 
tion may be preferable, i)ecause an electrophorus is more por¬ 
table than a galvanic apparatus. 

In clamj) weather, or in a laboratory where there is a pneu¬ 
matic cistern, or ainid the moisture arising from the respira¬ 
tion of a large class, it is often im})ossible to acco^nplish ex- 
plosioiis by electricity. 

(}J't fie Mercurial SUdiug~Rod Eudiometer -jcith a IVafer Gauge. 

The eudiometer which I have described, though satisfacijDry 
in its results, and iji its conyentency, wdien used with wilier, 
has not been found so when used over mercury. The great 
weight of this fluid caused the indications to vary .CCMBise- 
cjiiencc of variations of position, during manijmlation, too slight 
to be avoided. The instrument represented in the following 
cut (fig. 4) is lurnished with a water gauge, which being ap¬ 
pealed to, enables us to render the density of the gases within 
iu equilihrio w’itli the air without Hence we can effect their 
measurement witli groat «cciiracy. 

I^et ns supjiose that t&^^.eudioineter has been thoroughly 
filK-d with mercury, the sirdmg-rod being drawn 4nit to its 
greatest extent, and that it is firmly fixed^ovuea^niercurial 
cistern in the ]wsition in which it is Fepresei*^iaiulhe.jilj*fiw’ing, 
the little funnel-shaped part at the bottom des<|£|iding* into 
the fliiitl to the depth of half an inch. Above this part is seen 
arf-oek (C), the key of which, in addition to the {lerforapon 
usual ill cocks, has aiiotlier, at right angles to, and tep^iatfbg 
in, the ordinary perforation. When the lever (D)^|(|^hed to 
the key of this cock is situated as it is seen in the tlrawing, the 
tube containing the sliding rod cogm^unicates w'itli the re¬ 
cipient, but not with the mercury ofljljp reservoir. Supposing 
the lever moved through a qiiarterW a circle, to the other 
side of the glass, the tube in which the rod slides w'ill com¬ 
municate at the same time with the recipient aiul the reservoir. 
By means of the gaiige-eock (C) the ]iassage between the gauge 
and the reci})ient is ojiened or shut at jileasurc. 

As subsidiary to this eudiometer, another is provided with 
\’ol. G?. No. .V:}3. Jan. 1826. D a rod 
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'Fhe method of analysing atmospheric uir by means of these 
instruments is as follows. Siii)ply the subsidiary eudiometer 
with its complement of hydrogen gas, by introducing the apex 
of the glass recipient into a bell-glass containing, over mercury, 
the gas in question, and drawing out the siiding-rod, the ori¬ 
fice being kept open only while above the surface of the mer¬ 
cury and inside of the bell. 

The gauge-cock (C, fig. 4) of the principal eudiometer being 
closed, and that which opens a communication between the 
recipient and the funnel (F) open, and the instrument having 
been previously thoroughly dlled with mercury, and placed 
over the mercurial cistern, as already mentioned, introduce 
into it, through the iiinnel, the gas which had been included 
in the subsidiary instrument (fig. 5); next shut off the com¬ 
munication with the mercurial cistern, re-establish those be¬ 
tween the recipient and the rod and gauge, and push the rod 
into its tube up to the hilt. The re-entrance of the rod, by 
raising the mercury into the recipient, forces the hydrogen in 
bubbles through the w ater of the gauge, and displaces all the 
atmospheric air which it previously contained. Now shut the 
passage to the gauge, open that wliich communicates through 
the funnel with the mercurial cistern, and draw Out the rod to 
its utmost extent. Into the eudiometer thus situated and pre¬ 
pared, introduce successively 100 measures of hydrogen and 
200 measures of atmospheric air, by means of the subsidiary 
eudiometer: then closing the passage to the mercurial cistern, 
and opening the passage to the gauge, push in the rod until 
the water in the gauge indicates that the pressure on the gases 
included is equivalent to that of the external air. The gauge- 
cock being closed, the gases are ready to be exploded. The 
explosion is produced by galvanic ignition, as in the case of 
the eudiometer for w'ater (fig. 1), excepting that instead of car- 
rying the eudiometer to the calorimotor, the circuit is esta¬ 
blished by lead rods severally attached to the g;alvanic poles 
by gallows and screw's. (See gg, fig. 2.) One of the lead rods 
terminates in a piece of iron immersed in the mercury, the 
other is fastened to the insuhitcd wire of the eudiometer. Un- 
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der tliese circumstances, one of the caloriinotors is surrounded 
with the acid contained in the jug, anti an explosion almost 
invariably succeeds. Before effecting the explosion, the num¬ 
ber of the degrees of the sliding-rod which are out of its tube 
should be noted; and it must afterwards be forced into the 
tube, in order to compensate the consequent condensation of 
the gases as nearly as it can be anticipated. A communication 
with the gauge must then be opened gradually. If the water is 
disturbed from its level, the equilibrium must be restoreil by 
duly moving tlie rod. Then deducting the degrees of tin; 
sliding-rod remaining out of the tube from those which it 
indicated before the ex{)losioii, the remainder is the deficit 
caused by it; one-third of which is tlic quantity of oxygen gas 
in the included air. Or, the residual air being expelled by 
the rod, and the quantity thus ascertained deducted from the 
amount included before the explosion, the difference will be 
the quantity condensed. 

It may be proper to mention, that as other metals arc al¬ 
most universally acted upon by mercury, the cocks, sockets, 
screws, and sliding-rods of the mercurial eudiometers are 
made of cast steel. The tubes containing the rods are of 
iron. 

Since the drawings (figs. 1 and 4) w’ere made, verniers have 
been attached to the screws througli which the sliding-rods 
pass; so that the measurements are made to one-tenth of a 
degree. 

1 have alluded to the water-gauge without explaining its 
construction. It consists of tliree tube-. A small tube of 
varnished copper (which is fastened into the only perlbration 
whicli communicates with the cock, and of course with the 
glass recipient) passes up in the axis of a glass tube ("^r, fig. 4), 
open at top, cemented into a socket (S, fig. 4), which screws 
on to the cock. A smaller glass tube is placed in the inter¬ 
stice between the external glass tube and the copper lube in 
its axis. This intermediate glass tube is open at its lower tei- 
mination, but at the upper one is closed or opened at pleasure 
by a screw. The interstices between the three tubes are ])ar- 
tially supplied with water, as representetl in the tlrawing 
(W, fig. 4). When the passage betw’een the gauge and the 
recipient is open, if the pressure on the included air be more 
or less than that of the atmosphere, the water will rise in one 
of the gauge-tubes, and sink in the other. Other liquids may 
be substituted for watci', in the gauge, when desirable. 

In addition to the principal collar of leathers, ancl screws 
for rendering that collar compact, there is in the mercurial 
eudi<jmeters a small hollow cylinder (a piece of a gun-barrel), 

with 
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with an additional collar of cork for confining oil about the 
rod where it enters the collar of leathers; otherwise, in ope¬ 
rating with mercury, the leathers soon become so dry as to 
permit air or mercury to pass by the rod. 

It may be proper to point out, that in operations with the 
hydro-oxygen eudiometer, accurate measurement is necessary 
oiily w’ith respect to one of the gases. In analysing an inflam¬ 
mable gas by i)xygen gas, or oxygen by hydrogen gas, it is only 
necessary that the quantity of the gas which is to be analysed, 
and the deficit caused by the explosion, should be ascertained 
with accuracy. The other gas, which must be used in excess, 
sometimes greater, sometimes less, must, in using the mer¬ 
curial eudiometer, be made to occupy the gauge. In analysing 
the air, or any mixture containing oxygen, tlie gauge is filled 
with hydrogen gns, as already stated; but, in examining in¬ 
flammable gas, the atmospheric air may be left in tlie gauge, 
as its only active qualities are those of oxygen gas. 

Figs. G and 7 represent those forms of the sliding-rod eu¬ 
diometer which 1 have found most serviceable for experiments 
with nitric «)xide gas; with tlie solutions of sulphurcts; or 
those of sulphate, or muriate of iron, saturated with nitric 
oxide. 



The receiver (fig. 8), shaped like the small end of an egg, 
is employed in these experiments, being mounted so as to slide 
up and down upon a wire. 

This 
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This vessel being iilled with water, ami immersed in the 
pneumatic cistern, me apex being just even with the surface 
of the water, one hundred measures of atmospheric air, and a 
like quantity of nitric oxiilc, arc to be successively introduced. 
The residual air may then be drawn intt) the emliometer, and 
ejected again into the receiver through the water, to promote 
the absorption of the nitrous acid produced. Lastly, it may 
be measured by drawing it into the instrument, and ejecting 
it into the egg-sliaped receiver (fig. 8), or into the air, when 
the quantity of it will appear from the number of degrees 
which the sliding-rod enters during the ejection. That in this 
way gas may be measured with great accuracy may be de¬ 
monstrated by transferring any number of measures, tal«‘u 
separately, into the semi-oval receiver, and .subse<]ucntly re¬ 
measuring them. 

The eudiometers (figs. 6 and 7), with the accompanying 
semi-oval glass vessel (fig. 8), may beemj)loycd with the dis¬ 
solved sulphurets, or with solutions of iron, impregnated with 
nitric oxide in the following way. Let a small phial, with a 
mouth large enough freely to'admit the point of the eudiome¬ 
ter, be filled with the solution to be used. Introtluce into the 
bottle, over the pneumatic cistern, 300 measures ol* the air or 
gas to be examined. Transfer the bottle, still inverted, to a 
small vessel containing water, or a quantity of the tdtsorbing 
fluid used in the bottle, adequate to cover the mouth of the 
phial and compensate the absorption. When there has been 
time enough lor the absorption to be comj)leted, transfer the 
residuum to the receiver (fig. 8), and measure as in the case 
of nitric oxide. 

As soon as I can make a sufficient number of satisfactory 
observations wdth the various eudiometers of which I have 
now given an account, I will send them to you for publica¬ 
tion. 


III. On 
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III. On the Theory of the Figure of the Planets contained in 
the Third Book of the Mccanique Celeste. By J. Ivouy, 
Fsy. M.A. F.n.S. 

[Continued from vol. Ixvi. p. 439.] 

S OME apology may perhaps be clue from me to the readers 
of tlie Philosophical Magazine, for drawing their attention 
to a subject so much neglected in the present times as that 
which 1 have undertaken to discuss. It seems to be the ge¬ 
neral disposition to rest entirely contented with what has al¬ 
ready been accomplished in the theory of the figure of the 
[danets. But as all the useful and most important results had 
already been obtained by Clairaut, we ought, in order to be 
consistent, to go back to the luminous and elegant theory of 
that excellent geometer. It will be answered, that the theory 
in ([uestion is imperfect, inasmuch as it merely demonstrates 
the erpiiiibriiim of a planet when it is supposed to have the 
figure of an oblate spheroid of revolution. The objection is 
of great w’cight; and it never can be admitted that the suc¬ 
cessors of Newton have perfected his system, until the figure 
of a planet is clearly deduced from the laws of equilibrium 
without any adventitious supposition. The learned researches 
of Legendre and Laplace have generally been supposed to 
obviate the foregoing objection, at least when the bodies are 
nearly spherical, as is universally true of the planets. But an 
attentive examination will show' that there is still something 
imperfect in the thcoiy of the illustrious geometers we have 
nained. There is, in fact, involved in it a hidden principle 
which is equivalent to the gratuitous supposition of Clairaut. 
'Pile perpendicularit}' of gravity :lo tlie outer surface is common 
to both; but, as this principle is alone insufficient, Clairaut 
assumes the figure of an oblate s}>heroid, w'hile the analytical 
method ein}>loyed by Legendre and Laplace dispenses with any 
Such supposition in the particular case they have consitlered. 
But is it possible that the varying of an abstract method of 
calculation can in any respect alter the pliysical foundations 
of the problem ? In order to solve this difficulty, it is to be 
observetl that Legendre and Laplace proceed upon a deficient 
theory of equilibrium: a necessary condition is omitted; but 
it so liappens that, in the particular circumstances of the pro¬ 
blem to which they have confined their attention, the omission 
may be made without leading to error in a first approximation, 
and in a first ap})roxim{ition only. This suiliciently explains 
wh}^ a result is obtained that agrees with the solution of Clai¬ 
raut. But if the result of a first approximation be correct, it 

is 
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is not correctly obtained. In a legitimate investigation we 
must first know' all the conditions of equilibrium : we must 
then demonstrate that in particular circumstances some of 
them to a certain extent become unnecessary; and having thus 
obtained sure principles to proceed upon, we may employ 
mathematical reasoning and the operations of«nalysis to com> 
plete our purpose. A calculation cannot be uiiexceptitmable, 
even although it lead to a result not erroneous, when a neces¬ 
sary principle has escap^ the penetration of the analyst. We 
may add, that a theory c^ never be reduced to the utmost sim¬ 
plicity of which it is capable, unless the j)hysical principles 
are completely Jlmarated from the mathematical processes. 
These obs£9!l^|^Hn ii^lp to explain the purpose intciuled 
by tlie presenu!K^ss)cf¥iy^ 4t would be ridiculous and a w'ant 
of common sense to object ou slight grounds to any thing 
sanctioned by tlie name of I^ajilace, or to detract IVom a re¬ 
putation placed on suth solid ibuudatious, aud which w'ill al¬ 
ways dem^part of i£s lustre from the theory to which our 
present attin^n is directed. But iifnn intricate and diilicult 
investigatfen|!^very bay and crqek t^t can jiossibly leatl to 
eimor must be'explored, bcforaiilf^^Tight track is tlij.coveretl, 
aud before we can arrive at flMssful terininatiuM. 'j'he 
researches oflMaclau^iqilfnKl X!!!lairaut w'ere occasiojied by the 
speculations of l^ewton,; tSfe'-labours of Legemlre aud Lajtluce 
were intended to pprfect those of their predecessors; and, if 
some steps still reifeain to be made, there is a field fairly o})en 
to future ^p^uirers.*^ 

ItShfollowwI^Ofti what has been shotkn in the last number of 
ihis'Journi^filirajEj;^^ theory of Laplace, the e(]uation at the 
surface of the sp||[piw^is always true when the molecules, or 
small masses^(|f^ti9C^P Oil tl^ surface of the sphere, are placed 
at a di3tanc¥-41tfB,d^^Ktn^^ point. In these circumstances 
the thicklf)^Qliii|^EM may vary in any manner wilii- 

out beina&ufap$^CLlaw of continuity. But the equation 
cannot 4 ||l^ecules indefinitely near the assumed 

point, unless flieir t^lpckiiess be restricted to a certain class of 
functions. In his fetid* writings Laplace, snpposiiig the law of 
attraction to be as ki^atare, has limited the e(juati(ni to the 
case whenAhe thickness of the stratum near the point of con¬ 
tact of thfe imere and spheroid decreases us the sejuare of the 
distance froniAhat point. With this limitation the equation is 
no doubt rigorously <lemonstrate(fi U«it we are still left in the 
same uncertainty as before; since We are not informed what 
kind of functions is coiil^ffeehended under the hyjiothesis as¬ 
sumed. When thi.s point is inquired into, it turns out tlmt 
the theorem is now too muc^ restricted for tlie use to be made 

of 
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of it. If we suppose that the thickness of the stratum is a 
finite and integral function of three rectangular co-ordinates, 
we embrace aU the applications to the figure of the planets; 
the demonstrations are clear and effected by the usual pro¬ 
cesses ; and near the point of contact die thickness is divisible 
by the distance from that point, which is much more general 
than the cases comprehended in the demonstration of Laplace. 

By substitutii^ the value of V expanded in a series, in the 
e(]uution that takes, place at the suHace of the spheroid, the 
author of'the Mccamque CSleste proy||^ dial the function y in 
the value of the radius may always be expressed in a series of 
terms, each of which is determined by an elation in partial 
fluxions, to which it is subject. Thjui fungmental point in 
the analytical theory; and as it is« consliiljlilpnj^^ equa¬ 
tion at the surface, it can be conSi<ift%d as &ue only in the 
cases in which that equation is clearly jproved. Yet in the 
whole course of die work the symbol y is considered as per¬ 
fectly general, and as standing for any* function; whi^ can¬ 
not fail to embarrass the reader, since the proof ^ %e equa^ 
tion is fleficient and liniittid. Instead of deducinaJIn develop¬ 
ment in question from the equation at the surS^e^^t will be 
much more simple to deduceiiy^m the same formula on whidi 
the equation itself has beCfi^Mi^n to depend: this means 

the whole theory will rest upon a sipj|j|»^alyticalproposition. 

Now, resume the second of tlm'^ISwinu^ * 

and separate it into th^wo parts of w hi^it cofisiils, then, 

y xj — = J • 

As jf is a function of 4^, if we put d s =® « 
comes easy to find the integral oU thd IIk 1 
tion. For the arcs and ($> are iiJcfepil* 
and the integration being effected, first 
tween the liinils ^ — 0 and s= 2 ?r; and tl 
ef^y between the limits 4/ = 0 and 4» Jfcr, di?%su1t will be 
equal to 4-71 a when » = a. The last elation will dieiefore 
become 

itnay =z ^ 

and if we consider y' as a function of the aresj^aud tsr', we 
shall have ds = d$' siij fid ar', and * 

A a°) a* didn’t' dVT 
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Again, 
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Again, for the sake of brevity in writing, let us put 

_j_ _ 

•f — 2r o cos -|- a'^ 

then we shall have 

For tills latter formula is no more than the first one written 
differently, as will be manifest by performing the differentiation 
of q with respect to a. 

It is to be observed here, that La^ange conceived that the 
formula (4) contained the whole of Laplace's demonstration, 
without its bein^ necessary to adil any limitation whatever re¬ 
lating to the thickuess oi the molecules near the attracted 
point. For he says explicitly * that the function 

is always identically equal to zero on account of the evanescent 
factor it contains; whence it would follow that the integral 

a^yd&' sin V dvx^ 

must be equal to nothing, whatever y stand for, and not equal 
to ^iTtay as in the formula (3), and as he himself actually 
found to be true. There is therefore an inconsistency between 
the reasoning of Lagrange and the result of calculation; and 
it is this which he calls une difficulte singulinc, and a jmradox 
in the integral calculus. Now all tliis arises from not observ¬ 
ing that the function mentioned is not in every case equal to 
zero. It is so, indeed, for every point of the surface of the 
sphere except one, when cos = 1; in which case the function 
has an evanescent divisor which balances the evanescent factor 
and produces a finite value. If one element of an integral have 
a finite value, the integral itself must be a finite quantity; and 
this is the plain and ^ort solution of the difficulty. If La¬ 
grange’s attention had been directetl to the formula 

+ 2 fl ) a® (y —y) d $' sin d w'; 

and if he had observed that Laplace limited his theorem to the 
case when y —y is divisible by the evanescent factor which ap¬ 
pears in the denominator when the molecule is very near the 
point of contact of the two surfaces, there would have been 
neither difficulty nor paradox. But although he would in this 
manner have avoided inconsistency, he would not have ob¬ 
tained the most general demonstration of the theorem. For 

* Jow'H. de VEcotc Potyt. toiD. viii. p. 62. 
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this purpose we must recollect that the expression we are con¬ 
sidering is a double fluent depending on two variable quan¬ 
tities. Let the variable quantities be functions of 4^ and f; Uien 
the element of^the surface of the sphere will be sin 4»d(p, 
and the expression may be thus written, 

^^p + 2a sin 4;/a® (V-7y) df. 

Now, the integral —y)d<f> being taken between the limits 
^=0 and 4 > == Stt, it will be a function of cos 4'j und it is 
sufficient for tlie demonstration that this function be divisible 
by the evanescent divisor. By this [)rocedure the utmost ex¬ 
tent possible is given to the theorem; and aflcr all, it will be 
found that wc liave obtained nothing but what readily ibllows 
from usual rules of analysis. 

Let ^ or he expanded into a series, viz. 

f = y = -^ + 7V- C“'+ 0«)+&c. 

the symbols C^*^, &c. being functions of cost^: then 
by substituting this series in the function on tlie right-hand 
side of the formula (4), that function will become 

. I sin S'rfo' + ^ . syo d? sin fJn,' + &c. | (5) 

and by making a = r, wc shall obtain 

y= jy'^y'dfl'sin S'dw'-fS f C^'^^ydfl'sin ^dvf -f&c. | (6) 

Now the series (5) converges w'hen a is less than r; and 
therefore, even when it goes on ad iitfinilum, it may represent 
a finite quantity to any degree of approximation. But when 
a ^ r, the principle of convergency disappears, and no exact 
notion can be formed of the value of any finite number of the 
terms. It cannot therefoie be said, with any precision of ideas, 
that such a series, consisting of an infinite number of terms 
without convergency, will represent any finite quantity. The 
mind cannot take in the whole series; it must be conllTit witli 
*a definite portion of it; and no portion can be considered as 
equal to the quantity from which the whole is derived. It is 
only W’hen the series breaks off, and consists of an assignable 
number of terms, that it can be said to represent a given quan¬ 
tity in the extreme case when a = r. Now this happens only 
W’hen y belongs to a certain class of functions; namdy, when 
it is a finite and rational function of three rectangular co¬ 
ordinates, which likewise comprehends every case in which tlie 
formula (4) i.s strictly demonstrated. For all such functions 
the c(juulion (fi) is exact, the two sides being identical, and 
diflfci ing IVoin one another in nothing, except in the arrange- 

F 2 menl 
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ment of the quantities of which they consist. The equations 
in partial fluxions to which the terras on the right>hand side 
are subject, are derived from the expressions &c.; 

and they are such as to determine each term separately when 
the aggregate of the whole is given. 

1 have now examined particularly the fundamental points 
of the analysis of Laplace. Such an examination was required 
in a theory which in other respects is not unexceptionable. 
In intricate cases, in which there occur difficulties of different 
kinds, it seems best to acquire correct notions on one part 
before we proceed to the other parts. If such discussions (but 
little calculated to make a brilliant display in the eyes of the 
public) be ill suited to the prevailing taste of the })rcsent times, 
it must be acknowledged that they are necessary, unless we 
would entirely neglect a branch of knowledge that has always 
been reckoned of^eat value. 

But it would be improper to pass on to the second branch 
of iny subject without noticing a demonstration of the e(|uation 
at the surface of the spheroid, which we owe to M. Poisson *. 
This celebrated mathematician, who has particularly studied 
this branch of analysis, consider the formulae (3) and (4); 
and he proposes to demonstrate their truth, supposing that 
y stands for any function whatever of the two arcs 6' and ts^. 
We are not therefore left in any uncertainty about the extent 
of the proposition to be proved. He observes, that on account 
of tile evanescent factor the element of the integral is equal to 
/.ero, in all positions of the molecule, except when it is in¬ 
finitely iiefir the point of contact of the two surfaces, when the 
denominator is infinitely sninli. Now, at the point of contact, 
wehavey= ?/, 9, 10 ^= -or; wherefore, if we put 9'= 9 + A, 

‘tn’— «• + k, we shall obtain the value of the double fiuent by 
extending the integration to infinitely small values, positive or 
negative, of h and k. But while the arcs 9 and -bt acquire the 
infinitely small variations h and k, the thickness of the mole¬ 
cule y may be supposed to remain constant; or, which is the 
same thing, we may put the equation (3) in this form, viz. 

_ y ^ (/•*-«-) a f>in eil js* 

^ 4-rJ /* 

He then finds the value of the integral in the manner he pro¬ 
posed ; but as the same value may likewise be found by the 
ordinary rules, this part of the process adds nothing to the 
main argument. The force of the demonstration turns en¬ 
tirely on the assertion, that we may integrate on the supposi¬ 
tion that the thickness of the nujlcculc remains constant. 


* JimrntU de’PICrnle Vnhfl. toin. vii. p. l-lo. 
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To enable us to judge of the validity of this supposition, 
put^ ='y -f (y—.y) iu formula (3); then 

y /•(r*—«^)arf^sin/rfor' 

4 »- /* 

I ^ /'(r*—a*) rt (^—y) rf/sin/cZw' 

+ TT-y 75 • 

Now, the first term in the value of y is what results from 
M. Poisson’s supposition, that the thickness of the molecule 
remains constant. That supposition therefore virtually ad¬ 
mits the equality of the second term to zero. It is very plain 
that, if the second term be not equal to zero, we shall not ob¬ 
tain tlie exact value of the double fluent by integrating on the 
supposition that the thicknt'.ss of the molecule is constant. 
Now it is to prove that the second term in the foregoing value 
of^ is evanescent, that Laplace has taken so much pains withr 
out having given a satisfactory demonstration of it. It has 
likewise been shown above, that the evanescence of the same 
(juaiitity is in reality the foundation of the whole analytical 
tlicory. It would be superfluous to add another word re- 
sj)ecting M. Poisson’s demonstration, which affords no addi¬ 
tional evidence of the proposition to be proved. 

An attentive reader who considers the foregoing observa^ 
tions must allow that some material inadvertencies and inac- 
euracies have originally slipt into the analysis of Laplace. But 
the theory liaving been published, it has been deemed advisa¬ 
ble to repel all objections, and to defend it to the utterance, 

Jan. 6, 18iJ6. JaMES IvORY. 

[To be continued.] 


IV. Sequel of the Memoir of M, Ampeue on a new Electro-- 
dynamic Experiment^ on its Application to the Formula re¬ 
presenting the mutual Action of the two Fdements of Voltaic 
Conductors, and on new Results deduced from that Formula, 

[Concluded from vol. Ixvi. p. 387.] 


have found, in the applications which we have just 
made of the formida which expresses the mutual action 
of two infinitely small portions of voltaic conductors, (see 
page 385 of this memoir in the preceding volume of the l^ilo- 
80 })hical Magazine) 




for the diflerential momentum of rotation in virtue of which a 
rectilinear conductor, of which the length is 2a, moveable 

around 
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around its centre, oscillates from side to side of its situation 
of eouilibrium, when it is submitted to the action of two fixed 
cx>nauctors, each of which has one of its extremities at this 
centre, and whose length is a. In the instrument which I 
have contrived for verifying this result of my formula, it is not 
only these two conductors which act on that which is move- 
able, but also the circular portion of the voltaic circuit which 
joins the two other extremities of the fixed conductors: as the 
action which results from this portion is exerted in a contrary 
direction, a momentum is obtained of which the sign is opposed 
to that of the momentum of which we have just obtained the 
value, it must be added to tlie first; and what is very remark¬ 
able, the total momentum takes a form much more simple. In 
short, in naming M' the momentum of rotation produced by 

this arc, that which must be added to 2 - 4 - 7 - d 9 
' d ^ 

is evidently 2 d 6; 

as the radius of thc]ai*c ^ is equal to a, we iiuvc s' = 2 a$ + Ct 
whence d d = 

2a 

and, consequently, 2 d 6 = 4 «d $. 

But the tangential force in the direction of the element d s' 
being 


and its momentum of causing this element to turn round its cen¬ 
tre being equal, and of a sign contrary to that whose value 
we are seeking, we have 


whence 


d»M' 
dsdsf 
dM' 


d .5 d s' = — /TI z' d s' d 


cos'^ 

r 

cos- li' 


^ d5' = - I)d/ 


Observing that it is necessary to integrate in the same man¬ 
ner in relation to the direction of the curient as for recti¬ 
linear fixed conductors, we find 


cos /3'= — cos 9, !•' = 2 a sin 6, cos /3" = sin 9, r"= 2 a cos 9, 
thus 


dM' 

d«' 

and 


d «= o »•' (cos a - sill a) +1 )<i a. 


Uniting tliis momentum with that which we have called 

djM 
ds 


2 4^. .1 a, 
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we have - (cos^-sinO ^ _ 4«»VaMni„ ,. 

•in* 9 cos“ 9 cos^ n 

because, besides the equation sin® cosd = | cos which we 
have deduced (pageS94 of the former portion of this memoir) 

from the value of 0 = ^ e = 

we obtain also from this same value 

cos fl — sin = V 2 sin ^ 

The action which causes the moveable conductor to oscillate 
IS then proportionate to the sine of the quarter of the angle 
comprised between the directions of the two fixed rectilinear 
conductors, divided by the square of the (Xisine of the half of 
the same angle; it becomes null with this angle, as it ought to 
be, and infinite when they are directed following the same right 
line, because then u = 

In tl>e instrument intended for the measurement of these 
oscillations, the two extremities t>f tho '•ondnrtr^r 

also joined by a conductor Ibnning a semi-circomferei^f fiLV 

account is only to be taken of the action exercised on its recti¬ 
linear portion; since the circuit formed by the two fixedrecti- 
linear conductors, and by the arc which joins the extremities 
of it, is a closed circle which cannot act on the circular por¬ 
tion of the moveable conductor. 

The value which we have found for the elementary momentum 


d s 




cos‘^ 


cos'* ^ 


I-' 


expresses generally the action impressed by the little arc d s' 
oil a conductor ol any form whatever, so as to make it turn 
round an axis elevated by the centre of this afe perpendicularly 
to its plane: this action is then independent of the form of 
this conductor, and only depends on the situation of its two 
extremities relatively to the little arc ds'; it is equal, as it 
ought to be, to the produce of the radius a by the value which 
we have obtained (sec vol. Ixvi. p. 378) for the force which is 
exercised on the same moveable conductor by a small por¬ 
tion eijiial to ds' of a rectilinear conductor directed ac¬ 
cording to this arc d s'. When we wish to see the action of an 
arc terminated, we must integrate afresh witli relatiooi to s', 
and this second integration generally gives a different result 
in the two cases; but this result is the same when the move- 
able conductor has one of its extremities in the axis, and the 
other on the circumference of which the arc s' makes a part. 
The only sign of the value w'hich is obtained becomes changed, 

because 



40 


Sequel of M. Ampere’s Memoir 

because iii one case ^ augments with s', and diminishes in the 
other; for then the angle ]3' is a right angle, and the angle 
is comprised between a chord and a tangent formed by the 
extremity, whence it is easy to conclude 

r = 2 a sin jS, s'ss c — 2 n |S, d s'ss — 2 « d /3, 

which gaiM — = - dST* 

and for the value of the momentum sought 

Vatv f -r-^, 

^ J sin /S ' 

which is precisdb|^j^a!me form as that of tlie 'force in the 
case of the rectit!l^|Hibonductor, ^,^^^^J^[rated precisely 
in the same madh^. The. re^sc^' 
these two cases, otherwise scfdiTOi'l 
stance,—that in that of the rectiUr*' 



between 
IS cii’cum- 




whence We 


uctor we had 

s = ~ a cot /3, (IIS' 4a - 

tain 

r sia A ’ 



mb diflfetg^only by the signs ,of t|ne value of in the case 


of the circular conduc||^^^ :,«)#ch ^bught to be so, because in 
the first, "jli£minidbealN(4^ i augments, and because it aug¬ 
ments ^ 

Let us iiow^jpoaisf^pS^^o rectilinear conductors the direc¬ 
tions of which form a^lli^t aiigle^^t may not be situated in 
the same plane, by naming a the rxMRjjine whicli measures the 
distance pf these directions, anj^y-taking the points where 
they are met by tJie right line <|<i|aiN9ie origin of s and of s', we 

’ ' ir 


have 


7 -® = rf® s' s'®, r -jj- ds's= yd s', 




dr 


and ' '** /' cos /3 =-. 

^ d 5 r 

But we have ^en fvoL ixvi. page S81) that the mutual action 
oC the-two eleii^lpts d s and d s' is generally equal to 

> I • 1 COS2 0 

" ' / • H —;r -; 


t 

r» 


it m^ the n be written Urns, 

4:f*'ryds'd 

and as &is force miist be multiplied by 
ponent parallel to the right line a, the value of this component 


a 

r 


to have its com- 


is found to be 


-it 
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by integrating it with relation to s between two points whose 
distances to the element d d may be r' and r'', we have 

-lain d ad 

which may be written thus 

■”2 ® ^ * 17" * “dT" /’ 

of which the integral, taken for the first term of f'J' tO-rJ’f and 
for the second of r/ to rj, gives 

1 .■// /_e._ ^ _ ^ M 

" \ rj! r/> 

SO that the action sought is precise!as if it were 
produced by four forces foual to'-; according to 

the right lines the eiWanaities of the con¬ 

ductors, two ofi^HB^W^iiig aUriic^ve and the other two 
repulsive. 

If there be require the momentum of rotation impressed in 
tJie case which. w^<»re-here examining, by one of the two 
rectilinear conducl^Ug^Ul^e other corN^^or arouifli an 
parallel to the hrsi||HRPIv'^k^L<iiliOrtest distance '-to the line 
which we have named a be represented by b, it will be ne-;.'' 
cossary to multiply the component parallel to mutual 

action of the two elements integrate in the 

same manner: as d is constat i S^tegxw^n, it will 

sullice to peribrm this multiplication af^ei^t %s bpen.^lpeuted; 
thus we shall have tw'O terms of th< 
anew, the first will be 

.fwr&. dr" 


— ^ati 




fQrj||I.to integrate 


and there will come, by inti^jj|b|ih)& 

j - A’ — A y ■»', .t ds 

^aid — -- ^atr / 

But it is easy to see that by naming c the valu$,-^^, which 
'corresponds to r'', and which is a constant fo the aillual inte¬ 
gration, we have 

5 *= - i/ «= + r* cot/S" ds'= 

thus = , 

the second term will be integrated in tiie same manugLMi) 
we shall have at last, for the momentum of rotation sddHKy 

( /, ^7 I t » , ^ Jiff 


r..' r/ 


, taiig^ S/ tang^/9/> \ 
tang i S/' tanl ^ S/ /* 


In the case where the axis of rotation parallel to the right 
line s passes by the point of iii^rs<&cti^ pf the two right lines 
Vol. 67. No. 333. Jan, 1826, :\W F a anf^ 
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a and we have 6 = 0 ; and if we suppose, besides, that the 
current which flows along s' departs from this point of inter¬ 
section, we shall moreover have 

^/=0,/3/=-f, = 

so that the value of the momentum of rotation will be reduced 


to 


1 « :a / V' s,/ 1 tang 5 A„" \ 


tang ^ 

We have just seen that w'hen the directions of the two rec¬ 
tilinear conductors of which we seek the mutual action, form a 
right angle, that of th^ two elements of s and s' becomes re¬ 
duced to , — I i /' r s' d s' d 

and that we liave, in the same case, 


»• = »/ flf® + 5® 4- 5^2 ; 

then this elementary action may be thus written, 
—5 //'s'ds' 4/ n® + s® + s'® d (a® + s* + 


= % //' 


s j'd s d 


(«'* + 

As it acts in the direction of the right line r, it is necessary, to 
find tlic momentum of rotation which results from it around the 
right line a, to multiply it by the sine of the angle contained be¬ 
tween its direction and that of this rig)it line, which is equal to 


V 

and by the shortest distance 


.s 


^ 4* * ^ 

that b to say, that the force must be multiplied by the quantity 

4 si 4 

which shall rc})resent by < 7 , which gives 


d'M 


rdsds' = I'li' -rr. 


s- s'i d .1 d s' 


dsds 

This value at first does not appear easy to integrate; but if 
we distinguish the value of q once with relation to s, and ihe 
otlier by varying V, wc have 

dy _ s' s's' _a*s' + s '3 

ds 


v o' -f s'+ (a'+s' + s'Oj 

d-'v a’4 3 s'' 3(a’ + s'0s'’ 




dsd j' 


(a'i 4 5' 4 s'')|. 


(0*4 *'4 
3s’ 


(a*4,»4,'»)3. ^ (o«4i«4,'*;^' 


so 
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d I d «' 


. rt • d s d a' 

the quantity 

integrated first with relation to so that the integral becomes 
null with s, ffives 

4 d •' 


(“* + »'-) V a- f s* + «'■* 

that it remains to integrate by only varying s', the most simple 
means to come there is to make 


which 


-v/ a* + s^ + s'“ = i/ u — s'. 


gives 






ds' 


du 


— » 


1 a/ v- ' ^ 4“ *'■* + *** ^ 

(m — o'* — s'^)‘* + 4 ^ (n -4- <»* — -j- 4 <»• ** 

ifu 4w 

and changes the quantity to integrate into ■■ ‘ 

a An 


a* 4 - 


2a s 


1 + 


(u + a'i — i«)i ’ 


4 a’ 4* 


of which the integral, taken so that it vanishes when s = 0 is 


a \ arc tans 


(4'+ + -arctanff--^ 

& 2a s -, \ » 


i 2a s 

which becomes reduced, by executing the indicated operations 
and in calculating by the formula known the tangent of the 
diflerence of the two arcs, to 


a arc tang 
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^ = (I arc tang . 4 ^ 


a a’ -f- 4 - -f- 

We have then for the value of the momentum M of rotation, in 
the case where the two electric currents, of which tlla lisngths 
are s and s', dejnirt from points where their directions meet the 
right line which measures the shortest distance from it, 

M = ^ i i' a, arc tang 

when a = 0 , we have evidently M = ^ / /' that which agrees 
with the value M = ^ / p which we have already found (page 
382), because tlien q becomes the jicrpendicular which was then 
distinguislied by p. If we suppose a infinite, M becomes null, 

as it should be, because that in this case a arc tang = q. 
If wc name z the angle of which the tangent is 


4 S 


a a/ a^ + 4-J -i- s'a* 

F 2 


wo 
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we shall have M = ^ gr ^ 1 — ) > 

it is the value of the momentum of rotation which would be 
produced by a force equal to 

1,VA-L_N, 

* \ tang 2 / ’ 

acting according to the right line which joins the two extremi¬ 
ties of the conductors opposed to those where they are met by 
the ri^ht line which measures the shortest distance of it. 

It IS, for the rest, easy to see that if, instead of supposing 
that the two currents d^art from the point w'here tliey meet the 
right, we had made the calculations lor what limits soever, we 
should have found a value of M composed of four terms of 
the form of that w^hich we have obtained in this ])articiilar 
case, two of these terms being positive and tw’o negative. 

By combining the last result which we have }uM obtained 
with that w'hich we found immediately bel’ore, it is easy to cal¬ 
culate the momentum of rotation resulting from the action of a 
conductor having for its form the }>erimeter of a rectangle, and 
acting on a moveable conductor around one of the sides of a 
rectangle, when the direction of this conductor is perpendi¬ 
cular to the plane of the rectangle, whatever in other res})ects be 
its distance from the other sides of the rectangle, and the di¬ 
mensions of this one. In determining by experiment the in¬ 
stant when the moveable conductor is in eejuilibrium between 
the opposed actions of the two rectangles situated in the same 
plane, but of diflerent sizes and at diflerent distances of thi; 
moveable conductor, we have a very simple means of pro¬ 
curing verifications of my formula susceptible of great [deci¬ 
sion : it is that which w'e may easily make w-ith the instrument 
of which I spoke above, by con\cniently modifying the fixed 
conductors which make a part of it. 

Tile same calculations may be made for any value wdiatso- 
cver of the angle of the directions of the two rectilinear con¬ 
ductors : by naming this angle s, we have 


r = _j_ ^\'i — 

and in alw^ays representing by q the quantity we find that 
the force parallel to the right line a is equal to 

The momentum of rotation around the right line a is then equal 
lo i i /' (./ sill, - cot. - -if;y/‘“ ). 

Y-j 
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As to tlie integral vrhicli enters into these expressions 

/•/»d*d*' _ /*_ («-*^ co si)di’ 

II r3 ““ j (a* -|- *'■* sin'^ *) a/ "T “i" *'* — 2*5' cos e * 


we may obtain by the known method of integration of dif¬ 
ferentials which comprise a radix of the second order, and 
more easily by a particular process which I shall explain else¬ 
where. 


V. On the Thcoi'y of Evaporation. By Thos. Tredgold, Esq. 

To Mr. II. Tay^. 

Sir, 

Tf'VAPORATlON has been considerably attended to, but 
i-alhcr as a matter of experimental research than with the 
object of finding those first principles wdiich are essential to 
the process. In the follow'ing iiujuiry it is not intended to 
limit it to a particular case, but simply for illustration the 
va})our is siip})osed to be from the surface of w'ater. 

When the air in contact with water is saturated with vapour, 
evaporation ceases, or there is an equilibrium between the 
powers which produce and retard the formation of vapour. 

Now conceive a portion of the vapour to be abstracted from 
the air, then the equilibrium will be destroyed; and all other 
circumstances being the same, the tendency to restore the 
equilibrium must be proportional to the quantity of vapour 
removed frcmi the previousl}' saturated air; for no <^icr cir¬ 
cumstance than the weight of vapour in a given portion of air 
is altered. 

But, the equilibrium beingdestroyed, evaporation commences, 
and the vapour cannot be formed without a constant supply of 
heat; therefore, to obtain this supply of heat when there 
is no other source than the surrounding bodies of the same 
temperature, the temperature of the surliice where the vapour 
forms must be depressed, in order that heat may flow to it 
from the adjoining bodies, or parts of the same body; and 
the heat required is proportional to the quantity of vapour 
formed in a given time, the depression of temperature will be 
proportional to that quantify. 

It will also be obvious that the vapour formed will be of 
the elasticity corresponding to the temperature of the sur¬ 
face producing it, and therefore will correspond to the de¬ 
pressed temperature of the evaj)orating surface. 

Let T be the general temperature, t the temperature of the 
evaporating surface at its ultimate depression, and to die weight 
of vapour in grains that would saturate a cubic foot of air at 

the 
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the temperature t. Then, if it be ascertained by experiment 
that the evaporation per minute, from a surface of one foot, is 
a when tc = 1; we have J : a ;: tc: a w? = tlie evaporation 
when the weight of vapour required for saturation, at the tem¬ 
perature t, is w. 

Again: Let e be tlie evaporation in gi'ains diat produces a 
depression of one degree of temperature, then T — t = ; 


or T = / 4- • This is, however, not strictly accurate, un¬ 

less the specific heat of bodies be equal at all temperatures. 

The weight of a cubil^foot of vapour at the temperature GO', 
and pressure 30 inches, is 329*4 grains, and if ybe any triher 

force, so : f\ : 329*4 : =s 10*98 f = the weight of a 

cubic foot of the force y‘and temperature 60°. Autl lU the 

^ ^ . 10-98 x 510/ 5600 /* , 

temperature ;—— = nearly. I h.-' t , the 

450 -f -1 450 -j- < •' 

weight of a cubic foot of Vapour at the pressurey .-’id tempera- 
ture t is ^ grains. 

450 t ^ 

The expansion of dry air by saturating it with moisture ap¬ 
pears to be equal to the addition of the same volume of vapour, 
of the force it would have in a vacuum at the same'tempera¬ 
ture, but both reduced to the same pressure. Therefore, ifyj 
be the greater pressure or force, and j/ the less, the spaces 
being inversely as the forces 

p:p' ::Y :V' =: —— = the volume of the rarer fluid 

i/ V 

con*£spon®ng to the greater pressure, consequently ■+ 

= the volume as increased by expansion. 

If the air be so rare that its force is less than that of steam 
of the same temperature, tlien pf indicates the force of the air; 
but whenever the elastic force of the air exceetls the force of 


steam for the same temperature, then p = the force ol'the air. 

When the forces are the same, or j)' = p^ the volume is 
doubled by expansion. 

General Roy’s experiments, as far as they go, accord very 
well with this formula. The comparison of these experinienls 
made by Mr, Daiiiell is. not, however, quite correct. The 
volume of the air ought to^be its volume at tlie same tempera¬ 
ture as the vapour, and not increased after the operation lor 
cx})ansion, as he has done in his Essays, p. 176. An example 
will render this more clear; and tahirig Mr. Daniell’s case 

(which 



Double Altitude Problem. 47 


(which is to find the volume of saturated air at 32^^, that of dry 
air at zero being unity), he has, 30; 30*216:: 1 : 1*0072, which, 
added to the ex}>ansion = *07802, gives 1*08522. 

The process ought to be 30:30*216:: 1*07802: l*0857s. 
In my own comparison I assumed that the air was saturate tl 
at zero; and though the formula gives all the numbers a liith; 
in excess, they are nearer than those resulting from Mr. 
Daniel I’s calculations. 

If these principles of the mixture of vapour with air be cor¬ 
rect, a cubic foot of dry air, of tlie temperature t, will be sa¬ 
turated by grains of vapour of the same temperature. 

IJciKv, if.r be the temperature of thei!v|M5int of deposition, and 
t the tt mperature of the evaporating surface, we shall have 

) = w; and 

“ (- 45 ^ -. 45 ^) = “■ 


tion from a .-urface one foot square hi grains per minute. 

As t only the temperature of the evaporating surface, the 

general temperature will be T = ^ H-. 

The dynamical question respecting the velocity with which 

vapour will rise from the evaporating surface remains to be 

considered, and will most likely give employment to some of 

your readers. rr, 

1 HOMAS TaEDGOLD. 


P.S. My thanks are due to CANnouu for his references 
to the preceding corrections of Dr. Ure’s results: I had over¬ 
looked them in the one Journal, and the other 1 do noki^egu- 
larly see. 



VI, licjdy to the Remark.^ of ISIr. Riddle on the Dmible AU 
titude Problem. By James Burns, Esq,* 

To the Editor of the Philosophical Magazine and Journal, 
Sir, 

lyrH- Riddle in his concluding remarks on my solutions of 
the problem of double altitudes, takes it for granted that 
“ wc are perfectly agreed,” though there is not a single sylla¬ 
ble in my communication (nor has he furnished a sin^e proof) 

• [Wc had hoped that this controversy would have been concluded in our 
preceding volume, and shall be well pleased if our correspondents will now 
allow it to terminate.—E^ it.] 

that 



48 


IVIr. liiiriis on th' DoitUf Altiluih' Prohlcm. 


that should induce him to tliink so. 1 have there asserted that 
Mr. R. misunderstood the ioiindation of iny method; and I 
think he has proved that he knew nothing further of the de¬ 
monstration, which he attempted to advocate, than the mecha¬ 
nical computations derived from it. 1 shall now, tlierefore, 
notice more in detail those solutions of the problem to which I 
objected, than I had originally intended. The equations which 
I first gave'are, 

cos. A — sin. (t + i /). sin. i i. eos. S '' ' 


COS. A, 


cos. 4 (A + o) . sin. i (A — n) 
i(T -f t) sin. (T— t) . cos. $ 


Now the second of dwse is .identicaLavitli 


cos. A. sss 


__ cos. -|-a) ,si 


a) 


sill. 4 (4 • cos. 2 



i^) 


since^ T -}- t = /; f (T 4 - t) = | ; also, T — t = / — 2 x, 
&c. The only unknown quantity in the equations (1) and (3) 
is r, * or the time nearest noon : il* that could be irul.;y deter¬ 
mined, the question could be rigorously and ea.-.ily solved. 
But it is plain that r cannot be so determined by means of 
the middle time (as in Douwe’s method), wliich is itself deter¬ 
mined by mtaqs of the latitude by account,—a quantity that 
may be very famirom the truth. Hence the method ol‘Douwe’s 
is no otlier’ a pure paralogism. The more probable 
way, therefore^ of arriving near the truth, would be to take 
from the “ H5fary Tables ” the .angle corresponding to the 
latitude by account, the greater altitude, and tlic declination, 
and substitute it, in one of llie above formuhe according to the 
case; and if the greater altitude were near the meridian, the 
probable error would be diiiiiui.'jlied. Mr. R. will novo pro¬ 
bably uuderstaritl what is meant by “ all tljat is necessary to 
be known is, the time, the interval, and the altitudes,” which 
before appeared to him so inexplicable.—Now, Dr. Brinkley’s 
method is professedly a correction of the latitude computed by 
Douwe’s method, whicli, by the by, will be often further from 
the true latitude, than that by account. Let us now see liow 
this correction is deiived. The Doctor first deduces the fun¬ 
damental equation (see Nautical Almanac) 


^ . a l-.dc-.-.n-.\, making 

J — tan. D. cot. / ’ ? n 


n 


1 — tan. 13 . COL I 
vers, t — sin. t . tan. m’ 


The quantity ?/, therefore (on which 


• The time t could be rigorously deduced by means of a third altitiule 
and preoeding interval; but that lieinga distinct problem, maybe considcr- 
tMl on another occasion. 

the 
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the whole demonstration hinges) is ft function of the latitude 
by account, of the time nearest iicKm, determined by means of 
that latitude and of the middle time connected with it; and 
must evi<lently partake, in any future combination, of the in¬ 
exactness to which each of these quantities may be subject; 
and that inexactness, we have seen, may be very considerable. 
We ask then, liow is it possible that any combination or trans¬ 
formation of n can lead to an exact result, or to the correction 
of an inexact one ? But to prop thisj it ,is gratuitously sup¬ 
posed that, t — r:t ^ci: 

Or, i — r: r — r:; 1 •JPP 

Now, this implicitly su{^poses tliot^‘iT Certain fixed relation 
w/«.s7 nlxL'ays subsist between t, -fCntl c, and that they will con¬ 
stantly bear the same invariable relation to w. With such an 
order of latitudes, the correction ccrtftinly may sometimes suc¬ 
ceed; but U such order to be always expected in practice? 
We may with as much truth suppose, ■»*' 

r t: t — c:: n: 1 . ‘ 

' 5k 

Or t — c : r + c — : 

r + c — 2t 


Or t — c =. 




Or t = which would Considerably 

change the Doctor’s final equations, t =: c + 

It is evident, therefore, that the correction derived from the 
Doctor’s reasoning will be condifionallj/ true, and at best but 
very uncertain in j>ractice. Hence I am not at all surprised 
that this mode of correction has imposed on Mr. R. Even 
Douwe’s solution, simple as it is, seems to have presented 
stumbling blocks, which he has not been able to get over. In 
his first paper, explaining wlnit he calls the times A.M. and 
i*.M., he says “ tliey are not mtcndrd to represent the true ap¬ 
parent times of observation, but to determine the elapsed in¬ 
terval !—and to find with the aid of the estimated longitude 
the approximate Greenwich time for determining tlie declina¬ 
tion.” Now', w'ithout meaning any disrespect, was it possible 
he did not know that the times A.M. and P.M. do really repre¬ 
sent the true apparent times, not iri the latitude sought, but 

* Hence would arise some curious paradoxes; as when n = 0, t= r; 
and if n = l, < = — 


Vol. 67. No. 333. Jan. 1826. 


in 
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In the* latitude by account;—tliat a clironomcter has been ge¬ 
nerally the only means used to determine the interval;—ami 
that the declination must enter the computation hefoi e the times 
A.M. and P.M. could be tletermined ? From this we might 
have said at first, Px uno disev omnrs; but we were willing to 
hear all that Mr. K. could say. In his last remarks is given 
a curious explanation of the assertion, “ He assumes as known, 
not only the interval of time between the observations, Imf the 
true apparent time at each obsenmtion for it is saitl, “ I noted 
the assumption in italics.’' Now we are to understand from 
this, henceforth, noting a passage in italics ” must clear 

one of the charge of misconception or misconstruction ! My 
having cliaiiged the order of the words tioes not make tlie least 
cliange in the sense of the passage certainly. In Mr. U.’s last 
})aragraph, where he says, “ I i'ailed in giving a?iy solution of 
the problem,” his language is not only inaccurate but uncan- 
tlid; for only one metliod had been j)roposed when his first 
remarks a})peared; and hence the j)hrase “ any solution” is 
inapplicable: and before his last, two other solutions hail been 
given. The first of these latter, however, Mr. 11. docs not 
seem to approve of, though originally proposed by no less an 
astronomer than Lalande; and the second he passes over in 
silencej-'without a single word, for reasons best known to him¬ 
self. Anti to show Mr. 11. that our rest)urces are not so con¬ 
fined as he imagined, w'c shall now' present him with a fourth 
solution, with an cxam])le calculated at full length, lest lie may 
doubt the truth of the formula itself. It is, j>erliaps, the most 
convenient of the four, aiul shorter by nearly half than Dr. 
Brinkley’s correction alone. The four following equations 
very simply and briefly solve the })robiem. As I have not 
seen the method whicli Mr. 11. has deduced from Mr. Ivory’s 
investigations, I cannot judge whether it is “ the simplest so¬ 
lution ol'this useful problem that has yet been given.” 

Let first polar distance = a 

second ditto . . =5 

first zenith distance = z 

scconil ditto . . = x' 

interval .... = m 

'['he rest as in the third method, page .'14*5. Tlieii, 

vers, c — sin® a . vers, m {1) 


sin. A = 


sin. 6 . <iin. m 
sin. c 


(2) 
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Example .—Let a = 76" O' O" 
d = 76 1 20 

3 = 48 26 45 
z' = 39 58 45 
m — 22 80 O 

2Jog. sin.« . . . 19'97380 
vers. 22 °.30^ . . . 8*88150 


21" 49' I = vers, c = 8*85580 ■ 


sill, m . 9*58284 

sin. l> . 9*98694 

ar. CO. sin. c . . . 0.42972 

A = 87" 16' sin. = 9*99950 


sill. I (« + y — c) . 9*73959 

sin. I (s'— 3 + c) . 9*06589 

ar. CO. ‘.in, c ... 0*42972 

tti*. CO. sin. 3 . . . 0*12591 


2)19*36111 
^ = 28" 88' sin. = 9*68055 
_ 2 

57 16 = B 
87 16 = A 

30 0 =:C..vcrs. 9*12702 
sin. a 9*98690 

sin. 2 ; 9*87409 11342 nat.vei*s.(rt — 3 ) 

8*98801 . .log. 9727 

y = 87" 58' nat. vers. = 21069 
*.* hit. = 52 7 . 

The demonstrations of the third and fourth methods (which 
methods, 1 believe, have been given for the first time) we 
must, for the sake of brevity, omit for tlie present; but they 
cannot create any difficulty to those who mulerstaiid the jirin- 
ciples of spherical trigonometry, as delivered in Woodhoiise’s 
or Lcgcmlre’s treatises. We must notice, however, that the 
change in declination is not considered in the first eipiation 
given above, which will seldom make a difference of more 
than 1 ' on the final result. The latitude deduced by the third 
method, wdiich is rigorously exact, is 52" 5' 20". 

Thus the candour and trulli of Mr. Riddle’s statements are 
apparent. I cannot but acknowledge, however, that there 

G 2 is 
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is some wit in his concluding paragraph; but wit is a poor 
substitute for argument. Yet it is, perhaps, the best resource 
in the absence of the latter, as it frequently makes a man ap- 
peavy oiT quitting the field, equal, though seldom superior to 
his adversary. I remain, sir, your obedient servant, 
Gloucester Place, Hackney Road, James Burns. 

January 4, 18^6. 

Ebrata in the formulie, page 345 : For sin. —, read sin.« —; and for 
sin. J y, read sin.’ f y. 


VII Demonstration of Mr. Levy’s Propnty of the regular 
Octahedron /—isoWi a Postscript on P. Q’s Difcuce of Mr. 
Herapatu’s Demonstration. By T. S. Davies, Esq. 


^"'HIS very neat but simple 
-*• theorem was given by its 
discoverer (unaccompnn ied liow- 
ever by the demonstration) to 
Mr. Brooke. 7'hc latter gen* 
tleman’s proof (Crystallography, 
pp. 317, 318) is unnecessarily 
complicated; and is, besides, 
ellected by means not strictly 
mathematical. The following 
one, it is presumed, is liable to 
neither of these objections. a, 

Theorem .—Let ABCD be’ a 
plane cutting off one of the solid 
angles E of a regular octalie- 
ilron; then 


AE ^ DE ■” EH 


+ 



1 

EtT ‘ 


Demonstration .—We assume tlie truth of the foIU)wing 
well-known elementary properties: 

1. The diagonals AD, BC of the plane of section intersect 
in some point F in that diameter of tlie octahedron which 
passes through E 

2. The angles A ED, Bl^C arc right angles. 

3. The line EF bisects these right angles. 

Then, if z. EDA we have, by trigonometry, 

EF _ . sin ^ nnd <p 

^ ~ on 45° ' 


EF 

DE 


EF 

“ae" 


_ sin j: cosj> _ ^ 2 


whence _ 

UE ■ AE sill 45° + 

the lower sign, “ —referring to tlie ])osition 1)'A^ 


In 
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_ _ ef EF _ 

In a similar manner we find = V 2; and 

therefore, dividing by EF we get 

■aF" "dF ~ EC ' 

Cor. AE + ED:EB + EC:: AE.EDrEB.EC. 


Postscript on P. Q.’s Second Dtfence of “ Mr. Herapath’s 
Demonstration^^ — {Phil. Mag. vol. Ixvi. p. 354.) 

1 cannot close this short paper without rectifying a slight 
mistake into wliich your learned correspondent P. Q. nas fallen 
resfiecting one or two points in my last communication. 

In the first place, I did not “ abandon'^ the arguments em¬ 
ployed in my first paper on Mr. Herapalh’s demonstration. 
They still remain opjiosed to tlie view which 1 tJien took of 
the process in (|uestion: and my second paper was intended 
to show the iuclficiency of that demonstration, also under 
P. Q.’s interpretation of it; and to prove that under either 
view the same fallacy was involved, the same gratuitous as¬ 
sumption emi>loyed.” It could only be by an oversight that 
P. Q. could call my second paper an al;»ndonment of the 
principles of the first. They are totally distimt arguments^ 
and are directed against the two distinct views which I con¬ 
ceive may be taken of Mr. Ilerapath’s meaning. 

Secondly, the objection to my magical “ comparison be¬ 
tween tlie independence of r and v, and that of an angle and 
its coin[)lement ” ajii^ears lalso to have been too hastily made. 
For the addition of an indeterminate number of units to the 
fraction in Mr. I lerapath’s demonstration is exactly similar to 
the addition of an indeterminate number of circumferences to 
any fractional portion of a circumference. The truth is, that 
tlie iiKjuiry does not call for the consideratiou of indeterminate 
integers : these may be dropped; and the question would be 
stripped of its ambiguity by the adc^ition of two proper frac¬ 
tions as tlie values of r and v. If, however, the indeterminate 
integers be still contended for, I must still submit tliat an in¬ 
determinate number of circuinfejfences will afford a comjilele 
parallel. As subjects of analytical investigation they are of 
precisely the same character. 

I own I was surprised to see so much confidence placetl in 
the argument of P. Q. to establish the ttyde condition of Mr. 
Herapatli’s equation, p. 354. When r -f w =5 » =c iudeter- 
minate integer [r = const.], it cannot be for a moment dis¬ 
puted that = An. But are we therefoi'e to admit that 
gentleman’s interpretation of the consequences whidi flaw from 

this 
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this admission ? Does not P. Q. perceive, so long as n varies 
by intcgei' values cmly^thai v varies through a system of fractions 
whose common difference is an integer, and is altogether inca¬ 
pable of any other system eff values whatever ? 

Does it need to be urged 

whilst ^ Z integer ^ I = integer ? 

Take, for “ examplef r — and n — integer: then u = w 
— I; and so long as n retains its integral character, t) can never 
become n' + f, nor w" + s/ —1. The only system of values 
which it admits, is comprised in the ex})ression m + { 
w" and m being integers ]; and so of other values of ?*. 
These “ independent variables ” are therefoi’e muUially depen¬ 
dent during tlieir variation ! Thus I liave shown by an ex¬ 
ample, which I thought (oo simple to need particularly in¬ 
stancing in my last paper, the fallacy of one of those princijilcs 
which pt'ccedc the application of P. (^.’s very elegant functional 
♦heorem, and have therefore comj)leleh' <)verturned the in¬ 
genious structure raised njion that principle. 

Itw'ill be recollected that I made no objection to the reason¬ 
ing in Mr. Herapath's subsequent equations, so long as r and 7' 
were really independent variables; but wdslied to show' that as 
r and v were not independent variables in the case before ns, 
the conclusions derived on the assumption of that non-existing 
independence were inadmissible as a demonstration of the 
binomial theorem. By tracing the process and finding that 
the independence of r and v was essential to the truth of those 
subsequent equations, 1 conceive that a complete neutraliza¬ 
tion was given to the evidence st) obtained. 

The passage alluded to by P. Q. in his la.-.t paragra])h cer¬ 
tainly was intended as an objection to Mr. 1 Ieraj)atli’s moih- 
of establishing some theorems in periodical functions, where 
the indices of tlie characteristic were ffraefional, that mode 
being founded on the assumed indepentlence of two fractitms 
whose sum is an integer. I have not the Number at hand, 
nor had I then; but 1 think I can depend iijion my memory 
respecting the method. If I,erred, lei this circumstance apo¬ 
logize for me : but if I liave not mistaken the method, and the 
preceding reasoning "be admitted, the fallacy of such a method 
is apparent. 

I can assure Mr. Herapath (in conclusion of a reply which 
has expanded much further than J intended when I sat down 
to write), that were I convinced of the accuracy of his method 
I should “ not be backward to acknowledge it.” 1 trust I shall 
ever fed too sincere a regard for truth to contend upon any 

question 
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(jiiestioii merely for the sake of victory, and too candid to 
hesitate a single moment in expressing my conviction, what¬ 
ever may have been my previous o}jinions, or however my 
credit may seem to be pledged in their support. 

Hath, Dec. 5, JH55. 


VIII. On the Comet qfm25. /h/ Thomas Squire, Esq. 

To the Editor of the Philosophical Magazine and Journal. 

Sir, 

T^ITIIOUT entering into the nature of those chaotic com- 
pounds of elemental y sul).stances, or rather incipient 
w’orlds called comets, of which ae, perhaps, arc less acquainted 
than with their motions; yi‘t, nevertheless, I think it may 
truly be said that no jiart of astronomy is more in its infancy 
than'that which relates to the eccentric and anomalous mo¬ 
tions of these erj*atic bodies, which are occasionally and at very 
uncertain periods observed to visit the bounds of our solar 
system, when passing through the perihelion parts of tlieir 
orbits. 

Should you, Mr. Editor, think the following computations 
and rcmai’ks, which relate to the comet of 1825 (that first a|)- 
peared about the begimiiiig of September), entitled to a place 
in your scientific Journal, they are truly at your service. 

On the supposititin of a parabolic ..orbit, this comet must 
have jiassed from the northern to the southern side of the 
ecliptic about the 22d ()f August; but it was not visible to the 
naked eye until the 7lh of September, when it w'as seen in tlie 
constellation Taurus, near Aldeharan and \\\c IJpades; at which 
time its ilistance from the; sun was 1*871, and from the earth 
ri07. On the 12th of the same month at 1 A.M. its anomaly 
was 6*y 88", its distance from the sun 1*8229, and from the 

earth 1*28.91, having also a geocentric longitude of 60° 40' 19", 
ami a southern latitude of 6 84' 29". Again, on the 17th, the 
cornet’s distance from the sun was 1*767, and from the earth 
1*105. It continued thus to approach the earth in a lateral di- 
j-ectiori till the 12th of October, vvhen by computation it ap¬ 
pears to have come nearest to the earth, at which time it was 
a Very conspicuous object in the heavens; when, at midnight, 
its distance from the sun was 1*525756, and from the earth 
only *61471 : its geocentric longitude was 35° 8' 11", and lati¬ 
tude 35° 51' 85" south. Hence it was then in the southern 
part of the constellation Cetus. Therefore at this time it must 
have been vertical between the parallels of 20 and 21 degrees 
south, a little before tw'o o’clock that morning, according to 

the 
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tlie respective meridians. From this it is clear that the comet 
must have been a very striking object to all the known parts of 
the southern hemisphere and the low northern latitudes. After 
the 12th of October the earth and comet gradually recedetl from 
each other, so that on or about the 17th of November the 
comet must have been too far from the earth to be visible, even 
under the most favourable circumstances of soathern latitude. 
Although the relative motions of the earth and comet were now 
such as rapidly to increase their lineal distance, yet the comet 
continued to approach the sun till the 11th of December, when 
it passed its perihelion point at a distance of 1*2295 from that 
bcw. 

The earth anti ^^Wgiet will continue to 'fecede h’ohi each 
other till about theifi^ of January; tlie Ireliocentric 

motion of the latter^ftdy is rctrogriB|ppjl|||y)eh)g at the same 
time in an opposite mi*t of the heaVete in resp<^*t to the earth, 
the two bodies will for some time move nearly parallel to each 
other, and towards the same infinite distant point in s))ace, 
when the cdUnet’s distance fnmi the4ttn will be 1 *4, and from 
ih u’ii f l h 2*28^4i[»e latter disbuice being equal to 21660 millions 
of miles. orbicular motion of the comet will now 

carry it rapid^r*^Pph the sun, yet it will again gradually a}>- 
jiroach the eardb^^or inore properly, the earth may be said in 
the race^gain c^on the comet till about the 22d of April; 
and on that day,-at 5** 49" 12® M.T. its distance from the sun 
will be 2*27056, and from the earth 1*37183, liaving at the 
same time a geocie^tric longitude of 243° 49' 46'^ and a southern 
latitude of 15° 27' 56"; lienc^ it^jvill be near the star 5 in the 
neck of theaonstellati6nX?<^w/.sv at ^vhich time, and for a few days 
before and after, it may again be expected to be visible to the 
soul^rri worSi, but its altitude above our horizon 

'Will be too small for it to be seen from our northern position ; 
and by the beginning of Ma/it will be too far from the sun and 
from the earth to admit of its being any longer visible to the 
inhabitants ol our globe. On the second appearance of' this 
comet it will, propeny speaking, be divested of its tail; in which 
rase the nucleus will only ba'Jlnrrounded by a nebulous light. 

Yours reimectfully, 

Upping, Jan. 1, 1826^ Thomas SgUIIlE. 

P.S. It is a little remarkable that the comet of 1823 passed 
its perihelion abouf^lhe same time in December as that of 
1825; but the former when.in that poftitof its orbit was nearly 
at the same di.stance from the sun, as the latter was beyond 
the sphere of the earth’s orbit^ tbeir relative j)ei'ilielion di¬ 
stances being *228944 and 1*22950 respectively. 
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IX. On the Planet Saturn, By M. Srjith, Esq. 

To the Editor of the Philosophical Magazine and Journal. 
Sir, ^ 

^^BSERVING in* very excellent work just published on 
telescopes, by Dr. Kitchener, an account of a singular 
appearance which the planet Saturn presented in the years 
1805 andJ818 (for which appearance no reason has been as¬ 
signed), and conceiving that the phsenomenbn admits of an easy 
explanation, I beg leave to trouble you with the following re¬ 
marks on it. 

The passage in Dr. Kitchener’s boo^^o which I allude is 
the following, at p|M|^49. , 

“ The singular IB||j)^ .lMiich the oMy of Saturn was ob¬ 
served by Sir Winraw itt’schel on AVmTlO, 1805, when he 
says ‘ the figure of Saturn is somewhat like a parallelogram, 
with the four corners rounded off deeply, but not so much as 
to bring ii to a spheroidal is very like the appearance which 
the planet presented in i^eptember 1818,whenl ntadea aJiitch 
of it, which is like, to Sir W, H.’s. 1 h a^ oc c asionally ob¬ 
served this planet for nearly 30 years, and remember 

to have seen the body of it of this singular except for a 

few months at the time 1 have mention^.** i . 

Now, sir, if we consider that in the yeat 1818 the earth 
was in the plane of Saturn’s ecjuator, and that it is only in 
that plane once in fifteen years, we shall easily..comprehend the 
reason of this phacnomenon ,The true figure of Saturn can 
never be observed except oan^uchlbccasrous, because it is only 
then that the visible disc or the planet is bounded by a meri¬ 
dian; for it is evident, that whatcvi?r Jbe the true figure of the 
planet (provided it be a solid of revoftition), if^must to an eye 
placed vertically over its pole appear a perfect sphere; conse¬ 
quently, as we recede from the plane of its equator it must ap¬ 
proximate to the spherical figure:—on this principle we may 
expect to see the planet again in its true shape in*the year 1833. 
It may here be proper to remark, that when we are in the 
plane of Saturn’s equator we are also in the plane of his ring; 
and therefore that in making a diagram of the planet it wotu4^ 
be improper to draw it of its true shape, except when the ring 
is represented edgewise, or as a straight line bisecting the body 
of the planet; for when the ring appears ope|i, the figure of the 
planet will not sensibly v^y” from ajs^ihere. 

The manner in which the ring of Saturn is balanced, so 
that the planet shall always occupy its centre, has been thought 
wonderful even by some celebrated astronomers. To me it ap- 
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pears the simplest thing imaginable; for I ihink it scli-evitlent 
that if the ring were removed to a distance of two or three 
millions of miles from the planet and left at liberty, it mu.st by 
its own gravity fall towards the planet; and after perhaps im¬ 
pinging thereon, it must continue to fall until its centre of gra¬ 
vity coincides with that of the ])lanet: in which case the planet 
must of course occupy its centre. Now, if Saturn w'ere a sphere, 
the ring might assume any accidental position with respect to 
the equator of the planet; but by reason of the spheroidal figure 
of Saturn occasioning an excess of gravity towartls its cejua- 
torial regions, the plane of the ring must be drawn into the 
plane of Saturn’s equator, which is exactly the situation in 
which we find it: the rotation of the ring on its axis is, there¬ 
fore, unnecessary to its su})port. 

A very curious subject for speculation, which does not ap¬ 
pear to have hitherto .suggested itself to the inquiry of astrono¬ 
mers, is the following: What is the use of this stupendous ring, 
which for extent of surface and solidity of structure (as we 
may infer from its superior brightness) surpasses e\en the 
planet itself? Can it be a habitable world ? Certainly it may; 
for the velocity with which the ring rcvolve.s on its axis may 
be so adjusted as to produce a centrifugal force \vhich shall 
be an exact counterpoi.^c to the force of gravity t(nvards the 
planet: and in such case the surface ol the ring must aj)j)ear 
to the annularians as a horizontal plane; while tlie boily of the 
planet is seen in the distance like an immense mountain, bi- 
hind which the sun disappears for about one or two hours 
(according to circumstances) out of every ten hours, or one re¬ 
volution of the ring. The etlg|| of the ring are j)rt)l)al)ly 
rounded offi although our instruments will not enable us to 
verify this fact by observation; and in such case llieanmilarians 
may travel either by land or water IWuii one surliice of the 
ring to the other without observing any remarkable appeal- 
ance, except that on passing round the edge of the ring llie 
heavenly bodies will change their altitudes rapidly within a 
comparatively small space. To those who may he on the in¬ 
ner edge of the ring the body of the planet probably appears 
as a circular plane directly over their heads, and siqiported by 
twogreat pillars rising from opposite points of the horizon. The 
satellites of Saturn are probably never seen by the uiiimlarians, 
except by those wlio may be near the outer edge of the ring ; 
for as they revolve in the plane of the ring, they are always in 
tlie horizon; the seventh satellite is, perhaps, an exception ; 
for as it deviates from the plane of the ring, it may occasionally 
appear a few degrees above the horizon. 

It has been conjectured by some who have tliought but 
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slightly on the subject, that the ring was constructed for the 
purpose of ciilighleiiiug the })]anet in tlie absence of the sun. 
'I’o those who advance tliis o])inioii it may be replied, that for 
the purpose of illumination the ) iug is worse than useless, in¬ 
asmuch as that it intercepts more ol‘ the sun’s light from the 
})lanet than it reflects towards it. To exemplify this, let us as¬ 
sume any particular spot on the surface of Saturn. Suppose a 
spot whose latitude is e<]ual to that of London. Now by duly 
considering that the plane of the ring is inclined thirty degrees 
to the plane of Saturn’s orbit, it will be perfectly evident, that 
to the assumed s})ot the ring can only a})pear enlightened by 
the sun during one half of the year, and that the summer half; 
to w'hich may be adiled, that all the portion of the ringw’hich 
at midnight is near the meridian, must be eclipsed by the body 
of the planet. 'J’he phamomena actually observed will there- 
ibre be as follows ; vi/. Immediatelv after sunset an arm of 
the ring will appear in the w'est, which w ill grailually shorten 
and tinally set; but before it entirely disappears, another si¬ 
milar arm w'ill rise in the cast, a?id gradually lengthen until 
the superior brilliance of the ascending sun supersedes its use 
as an object of Illumination. About the jjeriod of the summer 
solstice these two arms of the ring will unite so as to form an 
entire arch intersecting the horizon in the east and west, and 
inclined thereto at an angle equal to the co-latitude of the 
})lace, at wliich time there will certainly by considerable illu¬ 
mination. Still it may be remarked that the illumination is most 
perfect when least wanted. This therefore, as w'ell as the fact 
that the phuiet is furnished wnth seven moons, is demonstra¬ 
tive proof that the ring w'As not constructed for the purpose 
of illumination; and no other supposition remains than that it 
was formed to be a liabitable world. It may further be re¬ 
marked, that although the ring cannot usefully enlighten the 
planet, yet the planet reflects a ver}' strong light on the ring 
lor about half of each period of ten hours; and therefore the 
annularians have no reason to regret that tlie satellites do not 
rise above their horizon, because the planet reflects them, per¬ 
haps, ten times more light than woidd be the united effect of 
all the satellites. 

The ring of Saturn is now known to be double, or to be in fact 
two concentric rings; but tins circumstance docs not affect the 
justness of any of ttie foregoing arguments. Perhaps this di¬ 
vision may be ndvantitgeous to the inhabitants, as affording 
them a slmrt cut from one surface of it to tlie opposite; or per- 
liaps the adjustment of centrifugal force before alluded to, may 
rc(]uire that the velocity of rotation should in a small degree 
differ in the tw'o rings, in order to produce an rcjuilibrium, or 
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counterpoise to tlie force of gravity towards the planet; for 
unless this equilibrium be effected, the surface of the ring could 
not appear to the inhabitants perfectly horizontal. 

It has been remarked by 8ir \Villiam Herschel, that “ the 
ring of Saturn reflects more light than the body of the planet.” 
The natural inference is, that it is formed of materials of greater 
specifle density; and it seems advantageous that it should be so: 
for otherwise, on account of its comparative thinness, it could 
not produce an adequate force of gravity perpendicular to its 
surface, which we must suppose essential to its being inha<- 
bited. 

The annularians in their systems of geography can only 
estimate their latitude by the observed altitude of Saturn’s 
pole; for the sun and all the other heavenly bodies have the 
same altitude viewed from every part of the flat surface of the 
ring. As for their longitude, I have not hitherto been able to 
decide how they ascertain it. 

Should the foregoing remarks be thought to merit a place 
in your Journal, the insertion will much oblige, sir. 

Your most obedient servant, 

Nov. 17, 1825. M. Smith. 


X. Notices respecting New Books. 

The English Flora, Vol. III. Bp Sir 3. E. Smith, M.D.F.R.S. 

President of the Linn, Soc,, c$'c. tSre., 1825. 

T^HERE is a knowledge acquired by practice and expe- 
rience, which carries us much further into an acquaintance 
with sensible objects than the best instruction and intbrina- 
tion can do. This is a familiar observation when applied 
to such occupations as have to do with an article of trade. 
The farmer for instance, besides the obvious practice of his 
business, has a great deal of knowledge, the result of long 
experience, w'hich is incapable of being communicated, even 
if his vocabulary were richer than^t is; and he could no more 
acquaint a pupil with all the rules by which he Judges of the 
goo'dness of his samples of grain, than he could convey to him by 
words an idea of the looks and expressions by which he knows 
his neighbour’s countenance. The same thing is seen in other oc¬ 
cupations. We have been surprised at the dexterity with which 
a wool-sortei selects from- a pack ednetaining different sam¬ 
ples, at a single glimpse, the locks of wool of the same quality, 
while to our unpractised eye there was little or no difference 
amongthcin. It is this empirical knowledge which gives the prac¬ 
tical tradesman such advantage, and far outweighs the superior 
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intellect and acquirements whicli a theoretical .competitor 
may have. The truth seems to be, that sensible objects have 
many characters which make sq^slight an impression on the 
mind, that they do not in passing through it become the sub¬ 
jects of examination. 'I hcy are to the eye and to the touch 
what the various flavours are to the taste,—too delicate and 
evanescent to be detected and examined as they pass. Hence 
the nicer qualities of things are long before they are observed, 
and it is not till they are observed with attention that terms are 
invented to express them. Here then is an impediment to 
the progress of knowledge, w'hen no words are capable of ex¬ 
pressing the character of an object in consequence ofits trans¬ 
ient nature; and it is an impediment not likely to be overcome 
by the practisers of art, but must be left to such as are habi¬ 
tuated to watch their own impressions and practised in arrest¬ 
ing them. 

But the reader w'ill begin to say, how does all this lead to a 
notice of the English Flora? We come now to tlie applica¬ 
tion of our remarks. It cannot but have struck even the unbo- 
tonical observer, how much more difficult the science of botany 
has become by the vast multiplication of species, and by the 
minute differences which are relied on as sufficient to afford a 
character. Among European plants, indeed, the science has 
been followed up with such analytic severity, that naturalists 
have, in many instances, resorted to the empirical cha’*acters 
which experience has pointed out, but which are either untech- 
nical, and hence cannot be employed in a specific description, 
or are of such a nature that the miiul, though it acts upon 
the impression, cannot discover it so as to describe it to another. 
Thus they speak of one species differing from another in 
habit, apjtearance, touch, &C.; by which they oftentimes mean 
that it has some undescribable peculiarities about it, which 
point it out to a practised observer as distinct. The astutest 
botanists of the age are all running into this extreme mi¬ 
nuteness of distinction; and it can only be explained, we think, 
by attributing it to the Qiuse we have assigned. It is no re¬ 
flection upon them that there slipuld be this tendency. On the 
contrary, it is to their honour that they have carried the ana¬ 
lysis as far as their present technical language will assist them. 
The botany of the old herbalists was, frt)m the want of this lan¬ 
guage, almost entirely empirical; and we are fast losing our¬ 
selves in the same di^Gulty. In order to be rescued, some new 
Linnonis must spring up, who shall be possessed of a mind 
for seizing hold of and describing these subtile characters; and 
thus we shall artificially be carried on anotlier stage: but what¬ 
ever 
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ever depends upon language tor its communication and exten¬ 
sion must have its bounds. 

To illustrate our subjeej^ we refer the reader to Weihe 
and Nee’s Bubi Gentianici, where lie will find tlie descrip¬ 
tions carried to a minuteness which could only have been pro¬ 
duced by the most laborious investigation; and yet, after all 
(with the excejition of a few well-known species), this minute 
detail does not enable tlic reader to make out the plant, even 
with the aid of well executed figures (which mode of re¬ 
presentation delineates some of the characters of natural ob¬ 
jects far better than words); and in most instances w'e gain no 
more information tlian this,—that the authors saw something 
different w'hicli they are unable to describe. The English 
liave not been behind their neighbours the Germans in the 
scrutiny to' which they have subjected some genera. Take 
for instance Junrus, Rosa, Mtjosutis, SaxiJ'raga, with some 
scores of species in other genera. How many of the new ones 
are purely empirical! In many instances no doubt the distinc¬ 
tion is perceived, but it is so minute and fluctuating that it is 
impossible to reduce it to a specific character, anti seldom can 
be iiurusteil even to general description. 

If any one wishes to acquire inl'ormation on these obscure 
species, about which books will not assist liini, he must not be 
content with a single lesson : he must have “ line ujion line, 
and precept upon jirecept.” We have ourselves attempted 
some of them iintler the most skilful precejitors; and regret 
that the dark hints and general terms w^hicfi they are used to 
employ do not enable us to profit much by their instruction. 
ITndoubtedly a rich vocabulary and ample command of illustra¬ 
tion will do something; but this only applies to the quantity. 
The point we are attempting to make is, that, after all, there 
is a limit to the communication of knovvlcdge rcs}>ccting the ob¬ 
jects of Natural History, created not only by the imperfect na¬ 
ture of language, but by the evanescent impression which cer¬ 
tain sensible characters leave upon the mind, thus furnishing 
material^ for its own use, but whicl^cavc nothing behind that 
can be Communicated to others. 

Let us not be misunderstood. We are not blaming modern 
botanists for the course they have been taking. The results are 
only such as all minute analysis is necessarily subject to. It 
is an inconvenience produced by the imperfection of the instru¬ 
ments of thought, and until they are improved it is in vain to 
blame tlic naturalist for the consequences. It is however a 
question for Ins consideration, whetlier he cannot remedy part 
-of tlie evil by some mark, or name, or arrangement of his type, 
which he might adopt for such species as are capable of being 

distinclly 




distinctly ciiaracterizcd words, and such as are only known 
by habit and growth. 1 o raise them all to the same rank is, 
in many genera, to involve them all in the same obscurity. 
The old species, so well known ti^ur ancestors, are in danger 
of being lost, to be superseded by others w'hich are obscure 
and undcfinable. Students are friglitened from the study by 
the difficulty they find in detecting arjy species; and the science 
is left in the hands of an eclectic number, who can only trans¬ 
mit it to their descendants by iiucc*rtain tradition; and if the 
tendency should be to restrict it to the few, instead of throw'ing 
it open to the many, we may be assured our mode of pursuing 
it is erroneous. This subject is impoitant, and needs illustra¬ 
tion to some extent; but we oi\ly hint at it here as introductory 
to our notice. 


Sir James Edward Smith in Jjis English Flora has from ne¬ 
cessity adopted a great number of these recent obscure species, 
and which are not found in his Flora liritannica not how¬ 


ever without regretting the multiplication, yet finding it impos¬ 
sible to reject them, in consequence of the liigli credit on which 
they rested. The third volume does not coiitain so maii}’^ as 
the tw'o previous ^; and, with some exce])tions as to genera, the 
species are pretty much as the author’s Ibriner works had left 
them. We will just notice the most ]n*ominent changes which 
have taken place, J'hc Nnphar minima of Engl. Bot. is here 
very properly calletl pumila, a name wliicli had been given by 
Hoffman previously to the publication ol thc figui'e in that work. 
The genus Tilia, which has been greatly conl’used, is revised 
thus: 7’. Fnropica and pai'vifolia remain as before. T^graiidi- 
foliaYA\v\\. is adopted ; and the F. plaiyphpUos ol Ventenat, and 
tbe 7’. ulmifulia semine heuagotto ol‘ Dillcnins, arc quoted un¬ 
der it, while the 7'. corallina of Rees’s Cyclopmdia, and Ray’s 
Red-twigged Lime, are considered as a variety of it. T. 2 ^cirvi- 
fotia appears to us to be the only species found undoubtedly 
wild, tlie rest having been probably introduced as ornaments 
to our pleasure-grounds, llie stations in Stoken Church 
Woods in Oxfordshire, it ^mpeurs, cannot be relied on as wild, 
as many of the species nofw found there have the appearance 
of having been planted. Merretfs station for T. grandijhlia 
in Surrey is in the same predicaoient: it is not found there 
in a natural wood. Aconitum Napcllus is now first introduced 
as English; but it should, we approliend, with the “ Lark¬ 
spur,” Imve been marked with an asterisk, to indicate its 
doubtful claim to be Indigeiums. Under Caltha j>alustris is 
introduced a var. /3, wln'ch DeCaiidolle has noticed, and which 


* The first anil secoml volumes were noticed bv us in vol. Ixiii. pp. 219 
and 284. 
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Miller had culled C. minor. We have Ibuiul* it repeatedly oa 
the mountains in Ciniiberland, and have seen it in herbaria 
mistaken for the C. radicatiSt which is a strongly marked and 
totally distinct species. Im^ent and authentic specimens of 
this last plant are, however, desiderata to the London botanists. 
The descendants of Dickson’s original plants still survive; but 
whatever might be the authority of the finder, it is still desi¬ 
rable to have it confirmed. 

Lamium maculatum wants confirmation even as an English 
plant: much ni^te then does it need to be authenticated 
os found wild in woods in Scotland. Stacki/san0igua appears to 
be confined to the North. It is but imperfectly known among 
l^uthern botanists; anil that knowledge is dtjrived fitoni di icd 
specimen^which in such difficult .species are but unsatis- 
£^^ry. ^i^he Rhinanthus major is entirely new. For this 
additlim wfr^re indebted to a veiy active and successful bo¬ 
tanist, Mr^James Backhouse of Y.orIC who distinguishes it at 
first sight,, by its' greater size, being two feet high, much 
branched and bnsbj^its much denser spikes; and its yellow'- 
ish bracteas, each of which ^rmmates in an elongated green 
poinjtv The segments of the upper lip pf the corolla arc wedge- 
shaped and purple. Germen narrower and more tumid than in 
R. Crisia-^alli. Style prominent. Nectary beart-shapeil, more 
spreading, and greenish. The seeds arc thick at the edge, 
and not quite destitute of a membranous margin; but ibis is 
much narrower than in the former. Ehrhart and Richardson, in 
Dilleniu% had previously distinguished the s})ccies. The Lin- 
ncca borealis seems to be more frequent in Scotlaiul than 
had been imagined, though si single station for it has been 
discovered in England, by Miss Emma Trevelyan, at Hart- 
burn in Northumberland, apd i^orded in the thirteenth volume 
of the Linnaran Transactions. 

The most considerable alteration throughout the volume 
is to be found in the recastingjthe genera of the class 'J'etra- 
dynamia, , In this the learned author has in part followed Mr. 
Brown^’who was the first to'poml out-the important cha- 
racter^afForded by the cotyiedon^^'that is, whetlier ti)ey are 
fiat, or folded, or spiral; Wnether incumbent, upon the 

embryo laterally, or, accutnbent, their edges on one side mcct- 
ing embryo longitudinally. This Linnsean class, which 
comprehends one of the most natural orders throughout the 
vegetable kingdom, ftiriiishcs in Cijnsequence very obscure 
characters for subdivision^/ I.innaeus Was driven to rely upon 
the nectariferous glands ror generic cliaracters, and which, 
after all, did Jiot enable the technical botanist to determine his 
plant j nor did it associate such species as were most nearly 
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allied in habit. *Thc characters employed by Mr. Brown aro 
said to be e asy of detection as soon as the skin of the seed is 
removed, lliere being no separat^ilbiiinen; and these afford 
the most natural, and indeed absolute, primary characters of 
tliese plants. “ They serve,” says our author, “ to divide the 
whole into great natural sections, liable, as faf as I can find, 
to no exception; the genera under each section being easily 
characterized, and proving much more natural, in habit and 
fructification, than those found by Linnaeus.” 

Whatever ot^ctioii may, at first sight, appear against the 
use of these tiharacters in the cotyledons, as furnishing little 
artificial assistance to the tyro, they are invaluable in the ab¬ 
sence ©r tnore obvious fnarks, and confirm the empirical 
knowledge of habit and look, which we pointed out at the 
commencement of this paper as so much needed edW 

no longer 'detect char^ct^rs which can bc.describid by bota¬ 
nical terms. 


Matthiola incana is admitted hei'e^but surely it is an es¬ 
cape from the gardens. At Hastings evw ^uble flowers may 
be observed. The Malvapusilla di Engl. Bot. is here reduced 
to a variety of rotundifolia. The Orobus lenuijolins of Roth, 
wdiich Mr. D. Don had found in Scotland, Mr. I’eete in 


Kent, and to these may be added, by ourselves in Glamor¬ 
ganshire, is regardetl (and we think rightly) only as a variety 
oi (uhcrosus. Ficia angitstif'jlia of yibthorp anti others is in- 
troiluced, and is no doubt a w'ell-marked species. Lotus de~ 
ntmbens^ an addition ol’ Mr. T. F. Ftjrsier’s In his Flora 


I'onl)}idgensis, is also new; while L. diffiLsus turns out to be 
auguslifolius of Linna.*us. Medicagu maculata, muricata^ and 
minima^ first noticed by our author in the Cyclopsedia, were 
befoj’e included in M. poh/niorpha^ , 

In Sijngt nesia all the old Hedppnoides aiv j’laccd under the 
genus Apargia. The Llnna^iii and .Tussieuian genus Cnicus 
embraces many of our Cardui fhwi the author thinks the se¬ 
paration of these two genera justifiable only on the ground of 
convenience, and tliaX tlieyhre not naturally separate. ^Cnicus 
Forsicrif (another discov^y^of our.Iate estimable friend T. F. 
Forster, Esq., whose iiicjuisitiye eye seltlom suffered a good 
plant to escape him,) if not absblutely distinct, is a , sin¬ 
gular hybrid, perhaps between palustris and pratensis. Bai^~ 
tolina is now DintiSi uppn the authority of Desfontuines and 
De Candolle. Under fioronicum Pardalianchc. our author 


does not quote the figure in the new series of the Flora Lour. 
dinensisj and in this we think he is right, the plant there re¬ 
presented haing plaiilagineum^ which is, with the other, an oc¬ 
casional escape from gardens, as we have evidence from the 
Vol. 67. No. 333 . Jan. 1826. I wry 
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very deserving and industrious botanist Mr. Baxter of the Ox¬ 
ford botanic garden, who received it a year or two ago from 
Brightweli in Berkshire, w^ere it was found naturalized. 

We lay down the volume, under a sense of the highest re¬ 
spect for its excellent author, and will venture again to express 
our earnest hope that he will not remit in his labour until he 
has completed the Flora of Great Britain, and thus supplied 
us with a text-book w'ortliy oi* the advanced state of science. 

~ ft 

Just imhlhhcd^ 

New Tables of Life Contingencies; containing the rate of 
mortality among the members of the Equitable Society, and the 
values of life annuities, reversions, &c. computed therefrom; 
together with extensive tables deduced from the Northampton 
rate of mortality, exhibiting the single and annual premiums 
for assurances on the joint existence, or last survivor, of two 
lives, or on one life against another, and the values of policies 
on single lives. 'Fo which are prefixetl, a number of practical 
examples, illustrative of the application of the tables; and a 
new method of deducing the values of life annuities, 8 lC. By 
Griffith Davies, actuary to the Guardian Assurance Company. 


ANALYSIS OF PERIODICAL WORKS ON NATURAL HISTORY. 

Atoological Journal. No. ^TI. 

This number contains the following articles :—Desrripfions 
of thirteen Species of Formica, and three of Culrx, found in the 
Environs of Nice, by Dr. Leach.— Uescrij’iions (tf Neoloma 
Floridana, and 8igmodon hispidum, neve mainmifrrous animals, 
of the order Glires, by Messrs. 8ay and Ord : om the Journal 
of the Philadelphia Academy .—Monograph of ,'</ Box Tor¬ 
toises, by Mr. Bell: a new genus, Sta nothcerus, is described in 
this monograph, which is thus characterized: “ Sternum uni¬ 
valve : iobus anterior tnobilis, Ibbi duo posteriores connexi, im- 
mobiles."-^On tveo Genera and several Species oF Crinoidea, by 
Mr. : from the Journal of the Philadelphia Academy.— 
Additions to Mr. Say^s paper, on Ctinoidca; Notice of a Fossil 
belonging to the Class lladuipria,Jomid by Dr.Bigsby in Canada; 
and Descriptions of two new Species of the Genus Orbicula; by 
Mr. G. B. Sowerby .—On Leptophina, a group of Serpents com¬ 
prising the Genus Dryinus of Merrem, nnS a newly formed 
Genus named Leptophis, by Mr. BelL —Generic and Specific 
Characters of Ophidian, Chclonian, and liatrachian Iteplilia, 
discovered by M. Spix in Brasil: from the splendid works on 
the Brazilian Reptiles by Spix and Wagler .—On the Genus 
Psnris of Cuvier, with an account of two new Species, P. crista- 
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tus and P. nigcr, by Mr. Swainson,— On the hocardia Cor 
of the Irish Seas^ by the Rev. J. Bulwer, F.I-..S.— Descrij)tion 
of some flew British Shells, by Dr. Turton: one of the shells 
described in this paper is gencrically new, and called Gale~ 
omma: being characterized as follows : “ Testa bivalvis, aequi- 
valvis, oequiiateralis, transversa; nuirgine antico ovato-hiante. 
Cardo edentulus. Ligamentum internum.” The single spe¬ 
cies described by Dr. T., to which the conductors of the Jour¬ 
nal have assigned the.s]iecific appellation 7/n /ow/, was dredged 
up in the English Channel during a gale of wind; but Mr. 
Sowerby is stoted to have two other species, one from the 
Mauritius and the other from Van Diemen’s Land.— Sketches 
in Ornithology, by Mr. Vigors, comprising these sections,— 
On the groiqis of the Vfdturidte—On a new genus of Falco~ 
nida:—On a new gemts of Psiftacido", and On the arrangement 
of the genera of Birds : the last section consists of a list of the 
genera of Birds as they arrange themselves under their orders 
and families, in consonance with the views exhibited in the 
author’s paper “ On the Afliiiities of Birds,” lately published 
in the Linnean Transactions,— Analytical Notices (f Books .— 
The subjects described in the Number are illustrated by four 
plates, tlirec of which are coloured. 


XI. Proceedings of Learned Societies. 

ItOYAL SOCIETY. 

Jan. 12.—following papers were read : Observations 
^ on ilie heat of Jidy 1825, together with some 
remarks on sensible cold, by W. Heberdcn, M.D. F.R.S.— 
Account of a series of observations to determine the difference 
of longitude between the national observatories of Greenwich 
and Paris, by J. F. W. llerschel, Esq. Sec. R.S. y commu¬ 
nicated by the Board of Longitude. 

Jan. 19.—On the Cambridge ti'ausit instrument, in a suji- 
plemcnt to a former paper, by l^bert Woodhouse, Esq. 
M.A. F.R.S. Pluinian Professor of Astronomy in the Univer¬ 
sity of Cambridge.—On the magnetic influence of the solar 
rays, by S. H. Chi^stie, Esq. M.A. F.R.S. 

Jan. 26.—On the barometer,^by J. F. Daniel!, Esq. F.R.S. 


LINNJEAN SOCaETY. 

Jan. 17.—Read a paper on some Cornish species of the 
genus Labms, by Mr. Jonathan Couch, F.L.S. Among 
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Geological Society. 

tlie species noticed were Labt'us lulls; Tinea (Common 
Wrasse); (Goldsinny); microstoma (Corkwring); 

trimaetdatus; Comber; Perea inermh. 


GliOLOOlCAL SOCIETY. 

Nov. 18, 1825 .—A notice was read respecting the appear¬ 
ance of fossil timber on the Norfolk coast, by Ricliard I'aylor, 
Esq. of Norwich. 

In consequence of an extraordinary High tide winch visited 
the coast of Norfolk on the 5th of February last, large por¬ 
tions of the cliils, sometimes exceeding 200 feet in height, 
were precipitated into the sea, and an opportunity was ai- 
forded of examining the site of a stratum containing a num¬ 
ber of fossil trees exposed on the east and west sides of the town 
of Cromer. In this singular stratum, com}K)sed of laminae 
of clay, sand, and vegetable matter, and about lour feet in 
thickness, the trunks were found standinj; as thicklv as is 
usual in woods, the stumps being firmly rooted in what ap¬ 
pears to be the soil in w'hich they grew'. They are invariably 
broken off about a foot and a halt from the base. The stem 
and branches lie scattered horizontally ; and amongst them 
are thin layers of decomposed leaves, but no fruits or seed- 
vessels. The species of timber a}ipcar to be cliiefly of llu' 
Pine tribe, with occasional specimens of elm and oak : tlu'y 
are flattened by the pressure of the overlying alluvial strata. 
Mr. Taylor has not observed any animal remains in the stra¬ 
tum, except a skull of one of the Deer tribe : but he supposes 
that the bones of elephants and other heibivorou.s animals 
found near this site may have been washed tint of the same 
bed. 

An extract of a letter from tlic Right ITui Far! C ompton, 
F.G.S., to the President, was read. On the di«f (ivi ry of grarnte 
with green felspar found in excavations at 'I'ivoh. In exca¬ 
vations made during the spring of 1825 at Tivoli, on the spot 
where Ihll'villa of Manlius Vopiscus stood, fragments of gra¬ 
nite were discovered, the felspar of w hich is of a green colour, 
exactly resembling that whidli is called Amazonian stone. “ As 
this rock w'as never before Jcnowii to be among those employed 
by the ancients, it becomes a curious p()int|,” observes the au¬ 
thor, “to ascertain whence they derived it, sipcc the modo’n 
localities of the Amazonian stone are confflied to Siberia and 
the continent of Anjerica.” A^ l .’gyptian liieroglyphics ap])ear 
on the original surface of some of these fragments, Lord Comp¬ 
ton supposes the green granite to have been found, though a 
very rare substance, in Egypt. 

A ]>apcr was also read entitled Notice of traces of a subma¬ 
rine 
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riiic forest at Charmouth, Dorset, by H. T. Dela Beclie, Esq. 
IMl.S., O.S., &c.—A circumstance, seeming to indicate the 
existence of the remains of a submarine forest near the mouth 
of* the Char, was lately pointed out to Mr. De la Beche by Miss 
Mary Aiming. Upon a flat of some extent, stretching into 
the sea in front of the beach, only visible at low water, and 
comjiosed of lias, patches of a blue clay show themselves, im- 
bctlding pieces of blackened wood lying horizontally, similar 
in appearance to those usually met w ith in submarine forests: 
some of them arc large, but the greater number must have 
been derivetl from small trees. JVllxed with these arc a few 
hazel nuts, and abuiulunt remains of })lants, chiefly such as 
are fimnd in marshy grounds. Angular and blackened pieces 
of chert and Hint, precisely resembling those which occur in 
the diluvium on either side of the Cluir, form the substratum 
of this clay, which has been w^orii away in most places by the 
rolling of the large pebbles throw n up by the action of the sea 
upon the beach. 

Dec. 2.—A paper entitled llemarks on the geology of Ja¬ 
maica, by IT. T. Dela Beche,Tilsq. E.G.S., was read in part, tScc. 

A paper was also read entitled An account ol’an undeacribed 
fossil animal from the Yorkshire Coal-field, John Atkin¬ 
son, F.Ij.IS., and Edward Sanderson George, l‘M..S. 

Dec. 16.—A paper was read. On the chalk and sands be¬ 
neath it (iisiiallv termed Green-sand), in the vicinity of Lvmc 
liegis, by 11. i'. De la Beche, Esq. F.G.S. &c. 

Mr. lie la Beche observes, tliat we ought not to suppose that 
the sands, niarles, and clays wdiich are immediately subja¬ 
cent to the chalk in the East of England, can be traced into 
other and disi:i7;t countries, where howxver these sands, &c., 
as a mass, niiiv be easily recogniseil. That tliis cannot be 
done even at comparatively short distances it is the object of 
this communication to piove, by examples derived from the 
cliffs at Lyme Begis in Dorsetshire, ami Beer in Devonshire; 
lietailed sections of which are given, atiil the succession of the 
strata and the organic remains which they contain fully de¬ 
scribed. The author first treats of the chalk, and the sands 
and sandstone usually called grgen-sand, as they occur be¬ 
tween Lyme Regis uml Axnioutb, and then notices the same 
formations as they are exhibited in ll»c vicinity of Beer, 

From this exlniiination it appears, that though there is a 
great correspondence in ne organic remains, considerable 
changes Uikc place in the niineiai composition and characters 
of the beds both of chalk and underlying sands, in short di¬ 
stances. Mr. De la 13cchc considers it }u ohal)le that the Beer- 
stone is the equivalent of the Malm-rock of Western Sussex. 

A paper 
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A paper was also read, entitled, A geological sketch of part 
of the West of Sussex, and the N.E. of llants, &c., by 11. J. 
Murchison, Esq. F.G.S. &c. 

In this memoir Mr. Murcliison describes the geological 
relations, distribution, and clmracteristic fossils of the strata of 
that part of the west of Sussex which is bounded on the south 
by the chalk escarpment of the Soutii Downs, and that part 
of Hampshire which is included by the Alton chalk hills. 
These strata, commencing below the chalk, in a descending 
series, are, 1. Malm-rock, or upper green-sand.—2. (iault.— 
3. Ferruginous green-sand.—4. V^ald clay. The Weald 
clay in the valley of Harting Combe may be regarded as the 
central nucleus of this district; mantling round which, and ex¬ 
tending up to either chalk range, the other formations are de¬ 
veloped in regular succession: the breadth and boundaries 
of each are laid down by the author on a coloured j[)ortion of 
the Ordnance Map, to which a section is annexed. 

The Malm-rock of Western Sussex is identical with the stone 
of Merstham: it is characterized by constituting terraces which 
afford a rich soil favourable to wheat. It sometimes lUrnishes 
a building-stone, contains occasit)nally a calcareous blue chert, 
and abounds ifl organic remains. 

The Gault of this district has been cut through to liie depth 
of 120 feet, at Alice Holt, and iridescent Ammonites and other 
fossils are found in it. This clay is marked by Icrtilc water- 
meadows ; and the timber, presenting a green belt, clearly dis¬ 
tinguishes it from the rich wheat land of the malin-iock above, 
and the arid expanse of the ferruginous greeu-saiai below it. 

Of this latter formation the upper beds consist of pure 
white sand, and in some places comf>act ironstone and iron¬ 
stone in large cellular tubes are found in it. In the noddle beds 
occurs a calcareo-siliceous grit, called Bargtitc -stone ; in the 
lower, a siliceous yellow' buikling-stt)rie containing casts of Am¬ 
monites, Ter ebratul a?, &c.—The Weald clay includes in its 
middle b^^tbe compact Petworth marble; and in lower beds 
of clay ill which tabular calcareous grit occurs, Mr. Muichisoii 
has discovered, togetlier with scattered shells of the Vivipara 
Fluvicn'unif tlie bones of a large unknown vertebrated animal, 
specimens and drawings of which accompany this memoir. 

Jan. 6, 1S26.—The reading of Mr. De la Beche’s paper on 
the geology of Jamaica was continued. 

MEDICO-BOTANICAL SOCIETY OF LONDON. 

On Monday the 16th Jam this Society held its anniversary 
meeting, when the following Officers and Council were elect¬ 
ed for the present year;— President, Sir James M‘Gi^or, 



Royal Academy qf ‘Scienc<;s of Paris, 71 

_ « 

M.D. F.ll.S.— William Thomas Brandc, Esq.; 

Sir Astley Cooper, Bart. F.R.S/'; Sir Alex. Crichton, F.R.S.; 
Sir William Franklin, F.R.S.; Edward Thomas Munro, 
M.l).; John Ayrton Paris, M.D. F.R.S.— Treasurer Henry 
Drummond, Esq. F.S.A.— Sea'efary, Richard Morris, Esq. 
F.L.S.— Director, John Frost, Esq. F.S.A .—Auditor Ac- 

counls, William Newman, Esq.— Council, The President, 
Vice-lVesidents, and other officers; together with Thomas 
Gibbs, Esq. F.H.S.; Theodore Gordon, M.D. M.R.A.S.; 
Thomas Jones, Esq.; George H. Roe, M.D.; John Gordon . 
Smitli, M.D.; William Yarrell, Esq. F.L.S. 

The gold medal of this Society was awarded to Matthew 
Curling Friend, ICsq. Lieutenant in the Royal Navy and 
F.ll.S., for his communication respecting certain articles of 
Materia Medica used in Africa; and the silver medal to 
James Hunter, Esq. F.H.S. 


ROYAL ACADEMY OF SCIENCES OF PARIS. 

Aug. 8.—M. de Monferrand, professor at the Royal Col¬ 
lege of Versailles, wrote to the Academy with ,the, design of 
showing that the properties of curves of the second degi'ee, re¬ 
specting which M. Hachette had communicated a pajier, were 
alreaily known.—M. Dupetit-Tliouars read a notice on the di¬ 
latation which slips of the White Poplar sometimes undergo. 
—A mem oil- by MM. Quoy and Gaimard was read, entitled 
Observation-, on eenain Crustacea, consiilered widi regard to 
their habits and geographical lisirilmtion ; succeeded by the 
descriptiiMi of some new species discovered during M. Frey- 
cinet’s cirenmnavigation of the globe.—Dr. Lnssis read a no¬ 
tice on the cpl/ooty of 181.5, and on that of the present year; 
aiul also the ( ontimiutioii of another notice on the causes of 
epidemics. 

Aug. 16.—M. Dupin read a notice on a new precept in 
geometry and mechanics, applied to the arts.—MM. Vau- 
qiielin and Thenard made a favourable report on the memoir 
of MM. Bussy and Lecanu, entitled On the action of heat 
on the fatty bodies; and on that by M. Dupuy, On the distil¬ 
lation of those substance.s.— M. de Lacepede presented the 
new statutes of the!University of New York, together with 
some meteorological observations made at Albany in that 
state.—M. Moreau de Jonne.s read a note on the official in¬ 
quiries respecting the contagion of the yellow fever and the 
plague.—M. Marion read a memoir on cauterization in small¬ 
pox and other eruptive disorders. 

Aug. 22.—M. Bressy, a physician at Arpajon, transmitted 

to 
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to the Academy two pairs of spectacles which he calls rostral 
spectacles.—Drs. Laserre and Costa communicated some cri¬ 
tical remarks on M. Moreau de Jonncs’s note read as above.— 
M. Arago communicated extracts from two letters relative to 
the late appearance of tw’O comets.—M. Mathieu, in the name 
of a committee, read a lavourable report on a memoir of per¬ 
spective geometn', or a new method of describing bodies geo¬ 
metrically, by M. Cousiiiery.—M. Louchainp read ft memoir 
on the edecls of a high tempe^iiiture applied to tlie evapora¬ 
tion of liquids.—M. Julia-Fontane^ read a memoir on the 
native hydrate of sulphur discovered in the department of 
the Aude.—M. Arago, in the name of a committee, gave a 
favourable report on,the voyage of discovery made from 1822 
to 1825 under the cpmniand of Lietit. Duperrey. 

Aug. 29.—M. Berartl, of Briaiu^'on, communicated a new 
memoir on the thdorem of Fermat.—Di*. Lassis addressed a 
letter to the Academy on the contagion of Typhus.—M. Ma- 
gendie presented a memoir on Hytlrophobiii, by Dr. Maro- 
chetti.—MM, Cuvier and Dumeril made a favourable report 
on M. Barry’s memoir relative to the action of the atmo¬ 
sphere' bi\ respiration.—M. Civiale read a memoir on lithon- 
tripty^ or the new method of breaking the stone in the bladder. 


XH. Intelligence and Miscellaneous Articles, 

NATURAL FORMATION OF VARIOUS METALLIC OXIDES AND 

S/i LTS. 

following is an abi^tract of a paper on this interesting 
subject, read before the Boyal Society on the 17th of No¬ 
vember hrst: sevefal other cases of the same nature will be found 
ill our last volume, pp. 153 and 395. 

On Changes that have taken place in some ancient 
Alloys ot’iSopper; in a letter frongj .Tohn Davy, M.D. F.H.S., 
to Sir Humphry Davy, Bart. Pres. 11.S.—In this letter Dr. 
Davy, who is pursuing a tjeAin «f scientific researches in the 
Mediterranean, describes tlie effects which time and the ele¬ 
ments have produced on various Orecian antiquities. The 
first he examined was a helmet of the autioue form found in a 
shallow part of the sea between the citadel of Corfu and the 
village of Ca*-.trades, which was pai’tly covered with shells and 
with an incrustation of carbonate of lime. Its entire surface, 
aa well where invested with these bodies as where they were 
absent, presented a mottled appearance of green, white, and 
red. The green portion consisted of the submuriatc and the 
, , ^ ■ carbonate 
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carbonate of copper, the white chiefly of oxide of tin, and tlie 
red of j)rotoxide of copper in octahedral crystals, mii^lcd with 
octahedrons of jiare metallic coppei*. Beneath these substiinccs 
the metal was (|uite bright, and it was found by analysis to 
consist of copper anti 18*5 per cent of tin.' A nail of a simi¬ 
lar alloy from a tomb at Ithaca, and a mirror from a tomb at 
Samos, in Cephalonia, prescntetl the same a])pearances, but in 
less distinct crystallization : the mirror w'as composed of cop¬ 
per alloyed with about six |)er cent of tin, and minute portions 
of arsenic and zinc. A vajt'iety ol‘ ancient coins, from the ca¬ 
binet of a cclebrattitl e^illector at ijanta Maura, presented si¬ 
milar appearjuices, aiivl aflbrd«’d correspontliiig resuit;>; the 
white incrustations beini*; oxiiie of tin, the green consisting of 
cai bt>nate and siibimiriate of c<<ppcr, and ’the red of the prot¬ 
oxide of the same metal; some having a ding)' appearance ari¬ 
sing from the presence of black oxide of copper mingled with 
})ortions of the protoxide. Dr. Davy was unable to detect 
any relation between the composition of the respective coins 
and tlieir state of preservation, the variation yi this icsjicct 
whicli they jiresented appearing to arise rather from thv? cir¬ 
cumstances under which they had been exposed to th^ 4 ui!ne- 
ralizing agents. In conclusion, Dr. Davy observed, that as 
the substance from which these crystalline compounds liad been 
produced could not be imagined to have been in solution, their 
formation must be referred to an intimate motion of its particles, 
effected by the conjoint agency of chemical affinities, electro¬ 
chemical attraction, and the attraction of aggregation. He sug¬ 
gested the application of this inference to explain various }>hu- 
nomena in mineralogy and geology .—Annals of Pliilosoph/. 


MAGNETIC ROTATION, 

M. Arago’s beautiful experiment is now well known, and, 
as it deserves, atlracts attention every whei-e. The lulh)wing 
arc some results i/ntained by MM. Prevost anti Cv>lkuloi\,\\ hicli, 
as lliey vary sligh'Jy iu certuiii points from tiiose as; ye: j uh- 
lished in this coimtry, will be interesting to such as pi!r.-,ii,‘ 
this branch of science., 

A disc formed of a thick copper wire rolled in a spli ;:i, pro- 
ducetl much less effect th;m a perfect disc of ilie metal of the 
same w^eight and size. 

A tlisc of glass-covered wnh lead, or a hingle leaf of tin giuetl 
on to W'ood,» sensibly deviated the neeille. udone, or 

sidphiir, or a disc of jjcroxidc of iron, had no appretiable ef¬ 
fect. 


A tllsc of hammeivtl copper deviated the 
strongly llian the same eiisc annealed. 

VoI.'gT. No. 333. Jan. 1826. K 


ncctlJe nuM‘e 
^ screen 



7i Necessity of Water in the Preparation of Lcad-plastn\ 

• 

A screen of copper, or copper and zinc interposed, dimi¬ 
nished the effect without destroying it. The diminution was 
greater as the screen was thicker, or placed nearer to the 
needle. A screen of glass had no influence. If the interposed 
metallic screen were pierced by an aperture equal in diameter 
to the length of die needle, its effect was very nearly the same. 

A vertical magnet suspended in the centre of a cylinder of 
copper remained unmoved, whatever the direction or rapidity 
of rotation of the ring. 

When two needles were fixed together in a similar direc¬ 
tion, the effect increased; when they were placed with their 
o})posite poles together, it ceased entirely. 

A needle magnetized, so as to have similar poles at its two 
extremities, w'as the apparatus most sensible to the motion of 
the discs. It w’as one of this kind which the authors used in 
their delicate experiments. 

The conclusion arrived at by MM. Prevost aij^d Colladon 
is, that the effects are tliic to a tnuisieiit magnetization ol’tlie 
discs, w’hich, not being able to modify itself with a rapidity 
proportional to that by which the different points of the ilisc 
are displaced by rotation, are transported to a small angular 
distance from the needle before they are changed, and draw 
it after them. This is the same explanation in eilect as that 
of M M. Herschcl and Babbage. 

Exjieriments made wdth care to determine the influence of 
the velocity and the distance of the discs, indicated that the 
angles of deviation, and not their sines, augmeiitetl j)roporlion- 
ally with the velocity, at least, within certain limits, and that the 
sines of the angles of deviation increased in an inverse ratio of 
the power 2^^^ of the distance. They were careful to employ, 
in this determination, discs having diameters very great in 
comparison to the Icngtli of die needl&— Bib. Univ. xxix. 316. 


necessj’ty of w'ater in the preparation of lead-plaster. 

Attempting to form lead-plaster, the Emplastrum Plumhi of 
the Pharmacoprcifc^ witliout the use of w’atcr, steam being the 
source of heat, 1 was surprised to find after several hours, du¬ 
ring which time the litharge and oil had been kept at a tem¬ 
perature of 220”, or thereabout, and constantly stirred, not 
the slightest apjiearance of combination ; upon the addition of 
a small (juantity of boiling water, the oil and oxide imme¬ 
diately saponified: water appeared, tlierefbre, to be essential to 
the formation of the plaster. It also appeared probable the 
oxide might be in thestate of hyi^rate* To ascertain if such were 
the case, 1 precipitated, by potash, the oxitle from a quantity 
of acetate; the preciiiitalc, when washed, was dried by a heat 

of 
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t)i' 220"' until it censed to lose weight. 100 grains, heated to 
redness in a lube, gave off' nearly 8 gi’ains of water, ami as¬ 
sumed the orange-colour of litharge: the recently precipitated 
oxide was no doubt, therefore, an hydrate; part of which, with 
somewhat less than two parts of olive oil, without any addi¬ 
tion of water, at a tcmjxjrature of 212°, formed, in half an 
hour, perfect plaster. Each of these experiments has been 
repeated with precisely the same results. I am induced to 
mention this fact, because all pharmaceutical writers liinit the 
action of the water to that erf keeping down the temperature. 
H.H .—Journal Scieuce. 


LIST OF NEW PATENTS. 

ToJolin M'Curdy, of Cccil-strcet, Strand, esquire, for ijiiprovniit’nts 
in generating steam.—Dated 27th Dec. 1825.—(i months to enrol specifi¬ 
cation. 

'J'o James Ogston and James Thomas Dell, of Davics-strect, Hcrkli'v- 
si|iiare, wntciimnkers, fur iinprovenients in the construction or maniifac- 
tnre of watches, communicated from abroad.—Gth January, 182G.—2 
months. 

To itichard Evans, of Bread-street and Queeu-strect, Cheapsidc, for 
imj)rovcments in the ai)parutus for and process of distillation. —7th Jan.— 
fi months. 

To Henry Iloiildsworth junior, of Manchester, for improvements in 
maciiinery for giving the taking-up or winding-on motion to spools or 
bobbins, ite. on which the roving or thread is wound in roving, spinning, 
and twisting machines.—16th Jan.—6 months. 

To Benjamin Ncwmarch, of ('licltcnham, esquire, for his improved me¬ 
thod of exploding fire-arms.— ] 6th Jan.—6 months. 

To John Ruth well, of Manchester, tape-manufacturer, for his improved 
heald or harness for weaving purposes.—Ifitli .Tan. —2 months. 

'I’o I lenry Autliuny Koymuns, of Warntbril-coiirt, Throgmorton-street, 
for improvements, communicated from abroad, in the construction and use 
of apparatus and works for inland navigation.-Kith Jan —6 months. 

To John Frederick Smith, of Duaston.Hall, Clicsterfield, Derbyshire, 
es(]uire, for an impruvenient in drawing, roving, spinning and doubling 
wool, cotton, &c.— lUth Jan.—6 months. 

'I'o William Whitfield, of Birmingham, for improvements in mtdiilig of 
handles for saucepans, kettles, &c.—19th Jan.—G months. 

To Benjamin Cook, of Birmingham, brass-founder, for improvements in 
making hinges.—19th Jan.—6 months. 

To Abraham Robert Loreut, of Gottenburg, Sweden, merchant, at pre¬ 
sent residing in King-street, Cheapside, for a method of applying steam 
without pressure to pans, boilers, coppers, stills, pipes, and machinery, in 
order to produce, transmit, and regulate various temperatures of heat iu 
the processes of boiling, distilling, evaporating, inspissating, drying, and 
warming, and also to produce power.—19th Jan.—G months. 

To Sir Robert Seppings, knight, aconiniissiorier and surveyor of the navy, 
of Somerset House, for his improved construction of such masts and bow- 
spnts as arc generally known.—19th Jan.—2 months. 

To Robert Steplienson, of Bridge Town, Stratford, Warwickshire, en¬ 
gineer, for axletrecs to remedy the extra friction on curves to carriages used 
on rail-roads, train-ways, and other public roads,^23d Jan.—6 months. 

K 2 Stminaries 
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ANNUAL RESULTS. 

Barometer. Inilus, 

Highest observation, Jan. 9th. Wind N. ... SO’HOU 

Lowest observation, Nov. 3d. W^ind N.W^. ... 28*550 

Range of the mercury ... ... ... ... ... •*. 2*250 

Mean aniiiial barometrical pressure . 29 878 

Greatest range of the mercury in January . 1 *790 

Least range of the mercury in July . *550 

Mean monthly range of the mercury . 1*200 

Spaces described by the different oscillations ... 64*01-0 

I'otal number of changes in the year ... .. 156*000 

Six’s Thermometer. 

Greatest observation, July 18th. Wind N. ... SS^OOG 

Least observation, December .31st,Wind N. ... 18 000 

Range of the “mercury in the thermometer ... ?tr000 

Mean annual temperature . 48 171 

Greatest range in July . . 46 000 

Least range 111 February and November . 29 000 

Mean inonthly ranine . 35 500 

» O ^ 

Winds. 

Dajt.. - Days. 

"North ... ... ... 67 est ... ... ... 40 

Nortli-Knst . 36 North-West . 30 

East . 14 Variable ... ‘. 21 

South-1'.ast . 19 Brisk . 42 

South . 49 Boisterous . 22 

South-West. 89 

Bain, J)-c. Inches, &c. 

Greatest quantity in December . 3*280 

Least quantity in .Inly .^ 0*420 

Total aiuounl lor the year ..'. 27*370 

Days of rain . 92*000 

Days of hall ... ... ... ... ... ... ... ... 4^4*000 

Days of snow. 12*000 

T 

Ney Malton, January C, 182G. 


Summary 
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Summary for the Year 1825, of the State of ike Barometert 
Thermometet'i S^c. in Kendal, By S. Marshall, Esq, 


1825. 

' Barometer. 

'dicnnometer. 

Quantity 
of Rain 

No. of 
rainy 
Days. 

Prevalent 

Winds. 

Quantity 
of Rain 
inInches 
in 18S4. 

Ma>. 

Min. jMean 

jMax. 

Min. 

Mean. 

in Indies. 

1st Month 

30-38 

1 

28-52129-61 


0 

20-5 

35-12 

5-932 

16 

NW. 

3-908 

id Month 

3014 

28-88; 29-57 

48 

23 

37-66 

5-524 

9 

SW. 

2-906 

;id Month 

IftTiKKj 


58-5 

25 

39-42 

2-962 

11 

SW. 

6-301 

‘Itli Montli 


i 29-09 29-76 

65 

27 

45-51 

2-210 

12 

SW.&NW. 

2-377 

.'ith Month 



70-5 

32 

51*21 

4096 

13 

SW. 

-681 

6tli Month 



80 

38 

55-50 

6-333 

14 

w. 

2-034 

7til Month 


29-29'29-86 

85 

38 

60-39 

•701 

4 

W. 

1-721 

Ktli Month 



80 

42 

5975 

4-558 

13 

SW. 

2.977 

9iii MonUi 

30-10 

29-231-29-59 

72 

37 

57-25 

6-624 

18 

SW. 

5-619 

10th Month 

30-07 

28-86,29-66 


29 

49-79 

6*993 

M 

SW*. 

7-598 

11th Month 

29-98 

28-45''29-41 

52-5 

20 

38-82 

10*0-28 

^9 

BW. 

13-433 

letl^lSontli 

29-69 

28-76 

29-28 

51 

21 

38-95 

4012 

16 

“ SW. 

13-207 

Average. 



29-54 



47-49 

59-973 

169 

1 

i 

02-762 


Remarks .—The mean height of the bnrometerduring tlic pre¬ 
sent year was greatest in tlic month of March (thotjgli in tliis 
part of the country that is usually the case in January), and least 
in December. The mean temperature exceeds that of 1 824* 
merely by half a degree. During the summer numtlis the 
heat greatly exceeded that of last year; but lowaid.-s the be¬ 
ginning and end of tliis, the weather has been more severe, 
whicli has tended nearly to equalize the annual means of 1 824* 
and 1825. 

The quantity of lain has fallen short of the last three years 
by nearly three inches, tliough it is still above the average for 
Kendal. In July, which is generally a wet month, there fell 
only •70>inch, and in Noveml^r and December 14*030 inches. 
In these two months of 1824*, 26*64*0 inches were taken, which 
is an unusually large quantity. Tfee number of wet days in 
the present has fallen short of those in the last year, being 
169 ; but in 1824 there were 187. 

For eight months the prevalent wind was SW., which may 
be concluded, from preceding observations, to be decidedly the 
prevalent wind of ICendal. S. M. 


JWETEOKO- 
























79 


Meteorological Register Jbr 1825.—-Scotland. 

METEOROLOGICAI. TABLE. 

Extracted from the Register kept at Kinfauns Castle, N. Bri¬ 
tain. Lat. 56® 23' 30".—Above the level of the Sea 140 feet. 


1825. 

Morning, 
10 o’cIo». 

Mean height ef 

Evening, 

10 o’clock. 

Mean height 

Mean 
Temp.. 
by Six's 

Depth 

of 

Rain. 

N® of Days.| 

d 

Cfl 

Fair. 

Barom. 

1 Then 

gw 

ITien 

Then 

Inch. 100. 

January .. 

/29-961 

39*387 

29-936 


40-355 

1-45 

9 

22 

February.. 

29-912 

39-928 

29-893 

39*250 

40*071 

0-95 

9 

19 

March .... 

29-992 ;41*742 

29-978 

40 -I 6 I 

41*709 

1*20 

10 

21 

April. 

29-854'47*300 

29835 


46*700 

2-40 

9 

21 

May. 

29-873,51*322 

29*897 

47*097 

50-096 

2*60 

13 

18 

June 

29-785^57-566 

29-764 

53-000 

56-500 

2-50 

mm 

21 

July., ^... 

30-010 

63-097 

30 *o -^0 

58-129 

62*032 

0-30 


26 

August... 

29-733 

61*322 

29*725 

57-485 

60-838 

2-00 

mm 

22 

September. 

29-715 

58-600 

29*701 

54-866 

57-600 

2-35 

Ik 

14 

October... 

29-678 

51-322 

29*671 


51*161 

2-15 

mm 

17 

Novemlrer. 

29*451 

41*400 

29*417 

39-833 


2*80 

9 

21 

Duccinber. 

■ 29-412 

40-677 

29-437 


IQ 

3-20 

17 

14 

Average of 
tlie year. 

29-781 

49-742 

29-773 

46-895 

49*048 j 

23-90 


a 


ANNUA I. RESUI/rS, 


MORNING. 


Ihinmielcr, 

Thermovtcler. 


i )l>seri'fifiitns. 

IVuit/. 

Wind. 


Higbi-st, 

SW. 80-80 

lOth June, SW. . 

. 71® 

J.*)v\e>l, 18lh J:t>i 

K. 28 60 1 

3 Ibl December. W. 

. 25® 


EVENING. 


Highest, 9tli Jan. 

SW. 30-75 

30tli luly, SE. . 

. 66® 

ljuwest, 5tbNuv. 

SE. 20 04 

1 • 

31st Deccinber, W. 

. 26® 

Wcuthi'f. 

Dui/s. 


Times. 

Fair ... 

. . 230 

N. and N E. 

jf • 9 

Rain or Snuw 

. . 129 

F'. and SE. . . . . 

. 119 



S. and SW. . . 

. 95 


305 

W. and NW. 

1 142 




365 


F.xtreinc Cold and Heat, hy Six’s'I'hernioinutcr. 
ruldoht, 31st December . . Wind W. . . SI" 

Hottest, 18lli July .... Wind W. . . . 80*’ 

Mean Tctn|ierature fur 1825.49® 048' 


Result OF TWO Rain Gauges. In. 100 


1. Centre of Kinfauus Garden, about 20 feet above the level 

of tlic Sea... 

2. 8i|uaic I'un'cr, Kinfauns Castle, about 110 feet. . . . 


83*90 

23-45 
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[^TEOROLOGICAL OBSERVATIONS m Lmdon, and of Dt. IlURifEY 
at Gosportf omitted in the Number fot November, 


Londonj Gosport, at half-past Eight o’clock, a.m. Ci.odos. 


Days of 
Month, 
1835 . 

O Oct.26 
27 


if ii 

I"® Si JI i 

W ^ o ' 

~ 014 5.7.7. 

ass 

015 . 

... *105... 1 

... -020 1 I 

•15 . 1 1 

... ...... 1 1 

... 100 I 1 

•50 -025... 1 

... ...... 1 ... 

... -155 1 1 
•20 -aio ij 1 

!!! ‘ 820 !!'.”! 
•10 1170 11 
... - 510 ...... 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

O 25 


30‘02 

39-90 

2994 

29^92 

29;90 

29-'80 

29-87 

2972 

28- 93 

29- 45 
29-90 
29-15 
29 - 20 . 
29-3i' 
29-02 , 

28- 76 

29- 32 
29-75 

29- 85 
29-80 
3000 

30- 11 
3004 

29-90 
29-80 
3010 
29-70 

29- 82 , 
3^1 dl 
3rfll 

30- IS 


40 55-00 70 

49 72 

53 76 

56 . 80 

52 72 

48 55-00 76 


29-29 55 .....J 87 

2926 41 . 71 


29-36 

2919 
28 60 
29-34 
29-77 

29- 88 
29*88 

30 - 05 
3017 
30-08 
2997 

29- 88 

30 - 27 
29-90 


. 71 

54-60 67 

. 69 

. 100 

. 85 

...... 71 

. 82 

.. 74 

54-10 75 

. 81 

. 86 

...... 90 

. 92 

5370 88 


|l|l 

E S a B 
3 « <3 5 


... 1 1 

. 1 


... 1 1 

... 1 1 

1 ••• 

... 1 1 

. 1 


[ ...I. 

"if .. 

... -oio.... 

.-«17 .*». 1. 

... -oit.... 


1. « 

1 1. 

"1... li 1 


Aver. ! I 29-31 


29- 9St 40 ...... 87 

30- 30 40 86 

30-20 49 90 

aOKKS 42 53-15 88 
29-817 44-10 54-2680-2 


•09 -030. 

... - 010 ... 1 

<»mm •••••• 1 1 

'»9*;(f8o 1 ... 

’M *- 0 ^ 5 ”!!!! 

...» -160 . 

Q* *....... ^ 

1-W7T75 1211 


1 ... 1 1 

1 . 1 

1 . 

1 . 

I. 1 

. 1 

. 1 ... 


271 lilli2l'' 


OBSERVATIONS in Gospmri^ JjfiStdDifpftnd Boston; coniiniiedfnnn tic lust 

Nimiber to the end of 1825 ,_ 


Oa^ort, at half.past Eight o’Clock, JMihu 


p a 

Days of 
Month, B £ 


Caoiros. 


40 51-60 90 
«7^9i7 30 ., 90 

28 29V 26 .' 86, 

29 29 -W 33 .' 90 ' 

30 29-31' 29 i *7 
3* saB-76 .^<16 ^1-35 84 

^40 30^51-4787 8 


I Heijg^t I’hemK 


W-S- -aO'-iE fc 2 B BE 

^ W 3]^ 

wT 0-030"111 ...-m ” 1 T 

•■•Mil* S*a ••• 1 .a.... 


NW. |. ■ aUil aj.^ a. ■ . .•tfl... I . ••• 

NW/ 0-12.1. 1...' 1 1 

JJB. 1., 1 

ffW.. 1... I 1... 1 

NW. 141 220... 1 1 J 1 1 

, 0 26 0-257) 2 2' 6 a "2 *1 


2 51 31 


Rain. 


Waatiifr. 


























































































THE 


PHILOSOPHICAL MAGAZINE 
AND JOURNAL. 


as*” FEBRUARY 1826. 


XIII. On the Thcoiy of the Figure of the Planets contained M 
the Third Book of the Met unique Celeste. By J. Ivory, 
Esq, M.A. F.R.S. w 

" i 

LConcliulcd from p. 37-] 


JI. ^"^IIERE can be no other apology for the observations 
which I ha\ e made on the analysis of Laplace, ex¬ 
cept that they are true ^nd rigorously proved. And as this 
is the best a]iology that^n be noiade, so 1 am not .aware that 
any other i.s necessary. To avoid as much as possible all 
objection and cavil, 1 have employed in the proof the author’s 
own mode of investigation. Speculations of this kind are at 
present entirely out oflKishion, or rather they arc discouraged 
and iirulervalueil as much as possible. They seem even to be 
excluded from what is popularly called the inductive philo¬ 
sophy, forgetting tliat they tbrni- a part of the noblest apd 
most successful induction that, we may venture to ^predict, 
will ever do honour to the hinnan intellect. What has occu^ 
pied the attention of Maclaprin and Simpson, of D’Alembt^ 
Lagrange and Laplace, is now; utterly condemned 
with a degree of levity th^ not easily be belie]^i||, . 5 ^™ 
the exclusive spirit wnicIT reigns so poWi^fully a^ preset, 
whetlicr it proceeds from particular Interests or fron^nar 
views of science, will at length spend its force; art 
Qussion 1 have undertaken may then contribute to 
important branch of the phUo^phy of Neivton ^ 
foundation. It fotfows from*^wl5at has been showpa 
method of Laplace, when freed from series 
vergency, and reduced to what is strictly d^ 



^ confined to a class of spheroids f^t HEop 
*' bert. We cannot, therefore, allow 


feedy general, imlcss it wer^ftroved tha|i(the cMk of spheroids 
mentioti^ corttprehonds overj^ case in which the conditions 
of equilibriinm can possibly be fulMled. But it ii^reatly to 
be wished that so important a part of the system ofuie world, 
as the theory of figure of "the planets, were deduced fre' 
Vol. 67. No. 334f.'Feh. 1826. . L Sill 
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sure principles, by a process of reasoning not depending upon 
any dubious or intricate point of analysis. 

In treating of the figure of the planets there are three dif¬ 
ferent cases mat principally engage attention. We may con¬ 
sider the equilibri^ni of a fluid mass that is homogeneous; or 
of one composed of strata varying in density according to any 
law; or we may suppose a solid nucleus wholly or partially 
covered with a fluid. Although the principles on which 1 
proceed are equally applicable in every case, yet for the sake 
of brevity and simplicity I here confine myself to the first case 
only; namely, the equilibrium of a homogeneous mass of 
flui<l. Such is the intimate connexion which binds together 
the different parts of the same theory, that if we can fairly 
overcome the diilicultles which obstruct our progress in one 
case, every other case will readily be brought witliin our 
power. 

Now the principles by which Laplace has determined the 
equillbriuni of a homogeneous fluid mass are these two; first, 
the direction of gravity must be every where perpendicular to 
the outer surface; secondly, the jatlius ;■ of the sj)hcroid must 
come under this formula, viz. ?• = a (1 + ay), y being a func¬ 
tion of the angles which determine the position of the radius, 
and a a small coefficient of which the square and higher 
ix)wers are to be neglected. In the theoiy of T^aplace, the 
e(]uilibrium of a fluid of uniform density is a necessary conse¬ 
quence of the two conditions mentioned. Of these the first is 
entireiy’mathematical; the only purpose it can serve is to al¬ 
low the rejecting of certain quantities which would »)therwise 
embarrass calculation; but it can in no respect contribute to 
make out the proof of the equilibrium, which must be dctluced 
from hydrostatical princii)lcs alonft. Whether there be an 
equilibrium or not must depend entirely on the first condition. 
If tl;|at ^sufficient, Laplace’s solution will be exact; otherwise 
we conclude that it is defective, and we can consider it 
on^^s i^cthod of calculation which accidentally leads to a 
resSt we know to be true from other considerations. 

We n;^w then to inquire what are the conditions iie- 
cess^rjfto tb^equilibrium of a liOmogcneous fluid. The whole 
received doetdne on this head is contained in the single pro- 
positi(»i ^ncoivc a homogeneous fluid contained 

within a eOntinubns ^rface, and let .r, y, z denote the rect¬ 
angular co-ordiiia’ffes of a point in tlie surface drawn to three 
planes intersecting in the centre of gravity of the mass; then, 

<J> denoting a function of or, .y, z, if the equation'^ the outer 
surface be * ip =sjCl; 

the fluid will be in eqiiilibrio, if every moliecule, whether si- 

tuatcil 



contained in the 'I'hird Book qf the Mcuiinique Celeste. 83 
tiiated ill the surface or any where in the interior of the fluid, is 


iiiged by the forces 


in the direction of the co- 


d ip d<p 
dx^ <iy * ilx 

ordinates and tending to shorten thein, it being always under¬ 
stood that the co-ordinates of tlie molecule are to be substi¬ 
tuted in the expressions of the forces. 

In order to demonstrate this proposition take the differential 
of the equation of the surface ; then ^ ♦ 


now 


d f 


dip 
d X 

dp dp 




d p 
d z 


dz = 0: 


, are ilic forces which act upon a molecule 

n X d If dz ^ 

in the surface at the point of which z are the co-ordinates; 
and if we put « 

7'=\/(-^)>(^r+c^y'’• 

tlicn p, which is the resultant of the partial forces, will repre¬ 
sent the gravity at the exterior surface; and it is easy to de¬ 
duce from the diflerential equation that the direction ofp will 
be jierpendicular to that surface. 8u])pose that the constant 
((Liantity C in the equation of the fluid’s surface decreases by 
a small variation, then ^ — Q __ g C 

A\’hich will be the equation of a surface in the interior of the 
mass indefinitely near the outer surface: and since the forces 
which urge every molecule of the fluid arc expressed by the 
same functions of the co-ordinates of the molecule, it follows 
that the resultant of the forces acting at any jioint of this new 
surface will be perpendicular to it, for the same rwson that 
the like resultant is perpendicular to the outer surfjibc. And 
as we may conceive that C decreases by indefinitely small 
gradations till it is entirely exhausted, it is eviilent that the 
whole fluid mass may be supposed to be divided into thin 
strata sej)arated from ofie ftuother by surfaces perpendicular 
to the forces which urge the molecules contained in them. 
C’lairaut has called such surfaces Couches dc nive^ or level 
surfaces, from the property which they possess itf common of 
being perpoulicular to the direction of gravit}". Agaii^det k 
denote the perpendicular distance between the c^er surface 
of the fluid and tlie level surface immcdiatoly hel^ it; and 
let X, y, z be the co-ordinates of the extremity of/f m the first 
surface, and a’ - S .r, y - 8 j/, = — 8 - the co-ordinates of the 
other extremity in the other surface; jjj}hen |f vi%"^ub9titute the 
respective co-ordinates in the cfjuatidns 

a = C’ 

a = c - 8 c; 

- * I 

iiTirl 


/ • 
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and take tlic difTercnce, m'c shall get 

uq> j s... . 


tl r 

As before, pat 


8.r + 


d;/ 


ly + 


d-. 


(j Z 


SC. 


^'=\/(^!X+(^y+(^n 

and it will be casj^ tq prove that the cosines of the angles 
which the lines S .r, S /y, 8 z make with k are respectively equal 


to 

hence 


— X 
r 


d tp 
d 1 


1 

p 


d (p 
dy ’ 


1 

— X 
V 


d f 
d z 


c.r = 


/ 

p 


X 


d p 
d.l 


^J/ 


k 

— X 
p 


d p 
dy ® 


Bz = 


k 

V 


d p 


wherefore, by substituting these values in the foregoing ex¬ 
pression, we shall obtain 

f X ! ) + ()-+ (^)' I = X = /■,. = ^C. 

iSlippose, further, that the level surface is divided into equal 
elementary parts, one of which is <75; then k x ds will repre¬ 
sent the small niass of fluid contained between the two sur- 
iiices upon the base ds\ and, y being the resultant of the 
forces that urge every molecule of the small mass, k x y x d s 
— (I s xiC will repi'eseiit its pres-suiv, upon the level sur¬ 
face: wherefore, .■’inee h C and ds are the same at every point 
of the surface, it follows that the pressure will he e(|ual upon 
all e(ji:al spaces of the level surface. In the va ry same njan- 
ner it may Vtc shown that the second stratum jircsscs equally 
ujum the level sudlice bv-hnv it, and the same thing is mani¬ 
festly true of all the successiv- strata in order. Ihit as the 
number of si rata increases, the fluid within them continually de¬ 
creases in quantity; nltimaiely therefore it will be reduced to a 
particle which exerts no force, and which, being }>ressed equally 
on all sides, cannot fail to be iu etiailihrio. llemounting now 
from fbis wyitriil droji to the exterior surface, it is evident that 
the wlpftle mass of fluid, and every part of it bounded by a 
level ^rf^j^, will be separately in cquilibr-io. 

In the ^tegoing demonstration w'e have followed the ideas 
of Clairapt in his cxcellciit work on the figure of the earth 
It appears from the reasoning that all the conditions of eejui- 
Jibriiini are contained in the equation of the external surface, 
viz. J # $ = C, 

notliing more being necessary tluiii that <p be a function of 


" Vi^nrt' dc la Terre, jireni. p.irtie, ^ 


three 
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three independent co-ordinates. Instead of the equation itself 
we may substitute its fluxion, viz. 




0 ; 

dz 


wliich again amounts to ailirming that the resultant of the 


forces 4^ urging a molecule in the external sur- 

face must be perpendicular to that surface. 

From what has now been shown, it appears that Laplace in 
his investigation has strictly adhered to the received tlieory 
of fluids. But the algebraic calculus, in its generalizations, is 
apt to overlook distinctions, the neglect of which sometimes 
leads to error and inconclusive reasoning. It never can be 
too often repeated, tliat analysis is merely an engine of in¬ 
vestigation, although a very powerful one. All its force and 
all its beauty are derived, as in the ancient geometry, from the 
certainty of the principles on which it proceeds, and from the 
clearness with which it traces their consequences. The mat¬ 
ter we are considering will furnish an example of a thct>ry 
which is correct in general, but which becomes defective when 
applied in circumstances where a modification is necessary. 
In the Ibregoing investigation p is the gravity at the level sur¬ 
face immediately below the external surface; or lather, it is the 
gravity which, according to the principles of the differential 
calculus, is supposed to remain without change from the one 
surface to the odier. The force p iherctbre depepdis entirely 
on the level surface and the matter within \l', p X k x ds is the 
pressure which this force causes by its action on an* elementary 
part of the superincumbent stratum. In the investigation of 
C’lairaut the pressure mei -loned is sup})osed to be the only 
force which the stratum exerts on the fluid below it; and if 
we allow that it is e(|Uable, and likewise that the whole mass 
is in cquilibrio, it will follow that the part bounded by the 
level surface will be in equilibria separately, if the^stratum 
above it were taken away or annihilated. But,''in c.ase of 

a planet, there is another force that must be takei^nto ac¬ 
count, besides the pressure of the stratum caused by tlie gra¬ 
vitation at the level surface: it is the attraction of the stra¬ 
tum itself upon all the particles within it. The existence of 
this force is a consequence of the law universally prevailing^! 
nature, that every particle of matt«^ attracts every other par¬ 
ticle. Thus, in the case of a pluiiCT, the stratum is made to 
press upon tlic fluid below it by two different forces,—by the 
gravitation at the level surface, and by the attraction which its 
own mailer cxerls iqion ihc jiarticlcs within it. Both these 

pressures 
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pressures must be equable over the whole level surlace, other¬ 
wise Clairaul’s reasoning will not apply; and as they are pro¬ 
duced by independent causes, they cannot possibly be included 
ill one and the same equation. In the case of a planet it there¬ 
fore becomes necessary to add to Clairaut’s theory a new con¬ 
dition, which can only be derived from the figure of tlie stra¬ 
tum. If we suppose that the stratum is possessed of such a 
figure as to attract every particle in the inside with equal force 
in opposite directions, it is manifest that the attraction of the 
stratum will not disturb the equilibrium of the fluid below it, 
and consequently that tlie pressure upon the level surface 
must be equable. Every level stratum being subjected to this 
new condition at the same time that the usual equation of tlie 
level surface is retained, we may extend Clairaut’s demonstra¬ 
tion to the case of a planet; and as the two conditions are suf¬ 
ficient, so we must infer that they are necessary, for the equi¬ 
librium. Thus are we led to the true conditions requisite to 
the equilibrium of a homogeneous mass of fluid consisting of 
particles that mutually attract one another, which are these 
two; viz. 1st, The resultant of tlie forces acting at every point 
of the external surface must be jierpendicular to that surface: 
2<lly, A stratum of the fluitl contained betw'een two level sur¬ 
faces must attract every particle in the inside with ecpial forces 
in opposite directions. 

It follows from what has been proved, that the solution of 
Laplace is defective, because one of the conditions that must 
be attended to in the case of a planet is omittijd. We have 
no direct evidence that the figure brought out is one of equi¬ 
librium. Whether the result be exact or not, is accidental, 
and can be known in no other way than by a comparison 
with other solutions derived from unexceptionable jirinciples. 

We can now assign the reason why Maclaurin, and all tliose 
who supposed an elliptical sjiheroid, have succeeded in this in¬ 
vestigation. That condition of ec]uilibrium which has always 
been omitted in the hydrostatical theory, is contained in the 
assume(||,^gu1’e. In a homogeneous ellipsoid the level sur¬ 
faces ai 5 B> outer surface; and the author of' the 

“Has proved that a hollow shell of homogeneous 
matter, contamed between two similar elliptical surlaccs, at- 
vtracts a particle in the inside w'ith equal force in opposite di¬ 
rections. Thus the most difficult and abstruse })art of the 
investigation l^eing contained in the very hypothesis assumed, 
the rest of the solufion is*readily completed by the more ob¬ 
vious principles of hydrostatics. It deserves to be mentioned 
that of the two requisite conditions, the second, or the one 
which has always been omitted, determines the kind of figure 

without 
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without which the equilibrium cannot subsist; the other ascer¬ 
tains the proportion of the forces necessary to make that figure 
})ossible. 

We can now likewise discover, d priori, why Laplace’s 
inctliod, in the circumstances supposed, brings out a result 
which is exact as a first approximation. It arises from this,— 
that, when the fluid is a perfect sphere, the two conditions of 
equilibrium coincide in one; for Newton has proved that a 
spherical shell of homogeneous matter attracts a particle in 
the inside equally in opposite directions. What is exactly 
true in the case of a sphere, must be nearly so when th^ fluid 
{ij)proac!»es indefinitely to that figure; and in -these circum¬ 
stances, the second condition being implied to a-certain extent 
in the first, we obtain an ajiproximation by means of the lat¬ 
ter alone. This, liow’cver, is true only of the first step in ap¬ 
proximating to the figure of a })lanet; in proceeding further it 
becomes necessary to take in all the conditions of equilibrium. 

I shall t)nly add one more remark on the analysis of La- 
})hicc. The radius of the spheroid, drawn from the centre of 
gravity, is represented by a series of this form, viz. 

r = + «« [Y'-’' + + Yf-'^ + &c.]. 

the terms on the right-hand sitle being the development of the 
function This expression has nothing to do with the con¬ 
ditions of ecjuilibrium; it belongs to every spheroid nearly 
sjdierical. Now the second of the conditions of the problem, 
or that one which determines the species of the figure neces¬ 
sary to the e(|uilibrium, proves immediately tliat the radius 
can consist onlv of two terms, viz. 

r = a + xa Y'^\ 

In the method of Laplace the superfluous terms-arc got rid 
of by a particvilar mode of reasoning, which docs not cohere 
w ell with the rest of the investigation, and certainly hurts the 
unity of solution. The process, indeed, is not long the case 
of a uniform density; b\it when the fluid is cat^osed of 
strata of variable density, the reastming is both IoYi|r and com¬ 
plicated, and the result is at length brought out by dint of 
calculation *. There is thereft)re a great atlvantage in solving 
the problem, as it ought to be solved, by the true princij>les 
of the case, both because it is more satisfaefcoiy to the mind, 
and because it is more sijn})le. Th'e observation here made is 
of the greater importance as it extends to the theory of the 
tides, and to tlie other questions treated of in tlie Mccaniqnc 
CvU'stc, where tlie figure of the planets is concerned, tlie same 
form of the radius being assumeil in all these cases. 

Livre iii. ^ 21) & .30. 


In 
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In a paper printed in the Philosophical Transactions for 
1824 I have investigated the conditions of the equilibrium of 
a homogeneous mass bf fluid, and have applied them to de¬ 
termine the figure which It will assume when it is urged by 
the attraction of its particles arfd a centrifugal force caused by 
a rctfl^|i|W about an axis passing through the centre of gravity. 
This is the first general soluti^of^he problem that has been 
deduced from the principles of h^rostatics, without having 
recourse to approximations, and withput introducing arbitrary 
suppositions. It must be allowed,. howevei:^lhat the investiga¬ 
tion is in some respects not so simple as' it might be made. 
But I propose to return to this subject, and in a particular 
work to treat the theory of the figure'of l|ie planets from its 
fundamental principles. 

Feb. ti, 18 ‘ 2 (). J^MEs Ivory. 

N. B. In the Couu. ties Terns, for 1828, M- Puissant, in a 
note at p. 220, notices a mistake in naming an angle I fell into 
in the solution of a gcodetical problem inserted in the Philo¬ 
sophical Magazine! for July 1824, and which is corrected in 
the same Journal lor Ajiril 1825. attention to the 

solution w(ndd have shown M. Puissant that the. imjiort of the 
angle, which 1 have inadvertently called the iriie latitude, is 
fixed by the assumed values of the co-ordinates. Hence it 
cannot possibly be what I have said it is; it is the reduced 
latitude, and can be nothing else. There certainly is a mis¬ 
nomer ; but j:he accuracy of the solution is not allected by it, 
because the meaning of the angle is determined independently 
of the name'given to it. M. Puissant uses these words, “ II est 
aisc dc voir que le calcid n^est •pas.fonde sur des considerations 
analytiques assez 7'i^^'cuscs, jmisque le theoreme qui cn decoulc 
71*est pas par/aitemerEl exact.** Now here M. Puissant is passing 
sentence without Iniving examined the case. My solution is 
perfectly exact-: it is deduced from the most rigorous princi¬ 
ples of anfilWsis; although, in enunciating the theorem in ques¬ 
tion, I havv^ftdvertently given the name of the true latitude 
to an angle, wilieh in the analysis stands for the reduced lati¬ 
tude, and can possibly stand for nothing else. In the pages of 
th^s'amc .Topmal I have made many observations relating to 
subjects treated of in the Con7i, des Terns; and altlioiigh it would 
excite no tiurprise tof; fintf’Ull these discussions })assed by in 
silence in that work,, yet it is rather remarkable that an inad¬ 
vertence alone, substantially of no moment, and which has 
been corrected so long ago, is held uj) to public notice and 
carelessly misrepresented. J. I. 
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XIV. FtiriherResearchcs on tliePres^aUon ofMetahhy Electro- 
chcmicalMeans, By 6V?iHumphry Dak^, Bart, Pres, R,S,* 

TN two papers read Itefbre the Royal Society I have de- 
scriheil the cfiects of small quantities of electro-positive 
metals in jireveiiting the corrosion or chemical chaq^ljb of 
coj)per exposed to sea watef, atidl have stated that the results 
appear to he of * the same'^nd', whether the experiments are 
made upon a minute scale jjlnd in confioed portions of water, 
or on large masses juid ilk the pceam 

The first and prdliminary'exjieriments proved that the cop¬ 
per sheeting of ships might be preserved by this method; but 
another and a no le«8 important circumstance was to be at¬ 
tended to,—how far the cleanness of the bolidm, ot its freedom 
from the adhesion of weeds*'or sheffi* fish, would be influenced 
])y this preservation. 

Tlie use of the copper sheathing on the bottom of ships is 
twotl)ld: First, to protect the wood Irom destruction by worms: 

And secondly, to prevent the adhesion of weeds, barnacles, 
and other shell fish. No worms can penetrate the wood as 
long as the surface the copper remains perfect; but when 
copjier has been applied to the bottom of a ship for a certain 
time, a green coating or rust, consisting of oxide, submuriate 
and carbonate of copper, and carbonate of magnesia, forms 
upon it, to which weeds and shell fish adhere. 

As long as the whole surface of the copper chants or cor¬ 
rodes, no such adhesions can occur; but when this .green rust 
has partially formed, the copper below is protected by it, and" 
there is an unequal action produced, the. electrical effJtet of 
the oxide, submuriate, and carboilate of cwper formed, being 
to produce a more rapid corrosion of th^parts still exposed 
to sea water; so that the sheets are ofteif fouhd perforated 
with holes in one part after being used five or six years, and 
comparatively sound in other parts. 

There is nothing in the pbisonous nature of the metal which 
prevents these adhesions. It is the solution by whiclf they are 
prevented—the wear of surface. Weeds and shelf fish readily 
adhere to the poisonous si»lts of lead which f5rm*upon the 
lead protecting die fore part of the keel; and to tile copper, 
ill any chemical combination in which it is inscdublO; 

In general, in ships in the navy the first effect of the adhe¬ 
sion of weeds is perceived upon the heads of the mixed metal 
nails, which consist of copper alloyed by a small quantity of 

■ s ‘ 

* From the Philobophical Transactions for 1835, part ii. 
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tin. The oxides of tin and copper which form upon the head 
of the nail and in the space round it, defend the metal from 
the action of sea Avater; and being negative with respect to it, 
a stronger corroding ellect is produced in its immediate vici¬ 
nity, so that the copper is often worn into deep and irregular 
cavities in these parts. 

Wlien copper is unequally worn, likewise in harbours or 
seas where the water is loaded with mud or mechanical deju)- 
sits, this mud or these deposits rest in the rough jiarts or de¬ 
pressions in the copper, and in the parts where the dilfcrcnt 
sheets join, and afford a soil or bed in which sea weeds can fix 
their roots, and to which zoophytes and shell fish can adhere. 

As far as my experiments have gone, small quantities of 
other metals, such as iron, tin, zinc, or arsenic, in alloy in 
copper, have appeared to promote the formation of an insolu¬ 
ble compound on the surface; and consequently there is much 
reason to believe must be favourable to the adhesion of weeds 
and insects. 

I have referred in my last paper to the circumstance of the 
carbonate of lime and magnesia forming upon sheets of coji- 
per, protected by a quantity of iron above i-120th part, when 
these sheets were in harbour and at rest. 

The various experiments that I have caused to be made at 
Portsmouth show all tlic circumstances of this kind of action ; 
and I have likewise elucidated them by experiments made on 
a smalleivscale, and in limited quantities of water. It apj)cars 
from these experiments that sheets of copper, at rest in sea 
water, always increase in weight from the deposition of the 
alkaline and earthy substances when defended by a quantity 
of cast iron under 1-150th of their surface; and if in a limited 
or confined quantity of water, when the proportion of the de¬ 
fending metal is under l-4000th. With quantities below 
these respectively proportional for the sea, and limited cpuin- 
tities of water, the copper corrodes; at first it slightly in¬ 
creases in weight, and then slowly loses w^eight. Thus a 
sheet of ^copper 4 feet long, 14 inches wide, and weighing 
9 lbs. 6o£, protected by 1-IOOth of its surface of cast iron, 
gained in ted weeks and live days 12 draclims, and was coated 
over with carbonate of lime anil magnesia; a sheet of copper 
of the same size-protected by 1-150, gained only 1 drachm 
in the same time, and a part of it was green from the adhering 
salts of copper; whilst an unprotected sheet of the same class, 
both as to size and weight, and exposed for the same time, 
and as nearly as possible under the same circumstances, had 
lost 14 drachms: but experiments of this kind, though they 

* See Phil. Mag. vol. Ixv. p. 205. 
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agree when carried on under precisely similar circumstances, 
must of necessity be very irregular in their results, when made 
in different seas and situations, being influenced by the degree 
of saltncss, and the nature of the impregnations of the water, 
the strength of tide and of the waves, the temperature, &c. 

Ill examining sheets which had been defended by small 
quantities of iron in proportions under 1-250 and above 
1-1000, whether tliey were exposed alone, or on the sides of 
boats, tliere seemed to me no adhesions of Cotifervce^ except 
in cases where the oxide of iron covered the copper imme¬ 
diately round the protectors; and even in these instances such 
adhesions were extremely trifling, and might be considered 
rather as the vegetations caught by the rough surface of the 
oxide of iron, than as actually growing upon it. 

Till the month of July 1824 all the experiments had been 
tried in harbour, and in comparatively still water; and though 
it could hardly be doubted that the same principles would 
prevail in cases where ships were in motion, and on the ocean, 
yet still it was desirable to determine this by direct experi¬ 
ment ; ami I took the opportunity of an expedition intended 
to ascertain some points of longitude in the North Seas, and 
which afforded me the use of a steam-boat, to make these re¬ 
searches. Sheets of copper carefully weighed, and with dif¬ 
ferent quantities of protecting metal, and some unprotected, 
were exposed u})on canvass so as to be electrically insulated 
upon the bow' of the steam-boat; and were weighed and ex¬ 
amined at different periods, after being exposed in'the Nortli 
Seas to the action of the water during the most rapid motion 
of the vessel. Very rough weather interfered with some of 
these experiments, and miuiy of the sheets w ere lost, and the 
protectors of others were washed away; but the general re¬ 
sults were as satisfactory as if the whole series of the arninge- 
ments had been complete. It w'as found that undefended sheets 
of copper of a foot square lost about 6*55 grains in passing at 
a rate averaging that of eight miles an hour in twelve hours; 
but a sheet having the sa.nie surface, defended by rather less 
than 1-500, lost 5*5 grains; and that like sheets defended by 
l-70t]i and 1-100th of malleable iron were similarly worn, and 
underwent nearly the same loss, that of two grains, in passing 
through the same space of water. These experiments (the re¬ 
sults of which were confirmed by those of others made during 
the whole of a voyage to and from Heligoland, but in W'hicn 
during the return the protectors were lost) show tliat motion 
does not affect the nature of the limits and quantity of the 
})rotccting metal; and likewise prove that, independently of 
the chemical, there is a mechanical wear of the copper in 

M 2 sailing. 
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sailing, and which on the most exposed part of the ship, and 
in the most rapid course, bears a relation to it of nearly 2 to 
4*55. 

I used the very delicate balance belonging to the Royal So¬ 
ciety in these experiments; the sheets of copper weighed be¬ 
tween 7 and 8000 grains; and I was fully enabled to ascertain 
by means of this balance a diminution of weight upon so large 
a quantity, equal to 1-100th of a grain. It was evident from 
a very minute inspection of the sheet with the largest quantity 
of protecting metal, that there was not any adhesion of alka¬ 
line or earthy substances to its surface. 

Having observed, in examining the results of some of the 
experiments on the effects of single masses of protecting metal 
on the sheeting of ships, that there was in some cases in which 
sheets w'ith old fastening had been used, tarnish or corrosion, 
w’hich seemed to increase with the distance from the protecting 
metal, it became necessary to investigate this circumstance, 
and to ascertain the extent of the diminution of electrical ac¬ 
tion in instances of imperfect or irregular conducting surfaces. 

With single sheets or w'ires of copper, and in small confined 
quantities of sea water, there seemed to be no indications of 
diminution of conducting power, or of the preservative effects 
of zinc or iron, however divided or diffused the suiiacc of 
the copper, provided there was a perfect metallic connexion 
through the mass. Thus a small piece of copper, containing 
about 32 square inches, was perfectly protected by a quantity 
of zinc which was less than 1-4000th part of Uie whole sur¬ 
face ; and a copper wire of several feet in length was prevented 
from tarnishing by a piece of zinc wire which was less than 
l-1400th part of its length. In these cases the protecting 
metal corroded with great rapidity, and in a few’ hours was 
entirely destroyed; but when applied in the form of wire and 
covered, except at its transverse surface, witli cement, its })ro- 
tecting influence upon the same minute scale was exhibited 
for many days. A part of these results depend upon the ab¬ 
sorption of the oxygen dissolved in the water w hen its quantity 
is limited* Jby the oxidable metal, and of course the pro})ortioii 
of this metal must be much larger when the water is consUintly 
changing; but the experiments seem to show that any diminu¬ 
tion of protecting effect at a distance does not depend u])on 
the nature of the metallic, but of the imperfect or fluid con¬ 
ductor. 

This indeed is show’n by many other results- 

A piece of zinc and a piece of copper in the same vessel of 
sea w’ater, but not in contact, were connected by different 
lengths of fine silver wire of different thickness. It was found 

that 
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that whatever lengths of wire of l-300th of an inch were used, 
there w'ls no cliininntion of the protecting eftect of the zinc; 
and the experiment was cariicd so far as to employ the whole 
of a quantity of extremely fine wire, amounting to upwards of 
forty feet in length, and of a diameter equal only to 100-9874-2 
of an inch, when the results were precisely the same as if tlie 
zinc and copj)er had been in immediate contact. 

Pieces of charcoal, which is the*wor6t amongst the more per¬ 
fect conductors, were connected by being tied together, and 
made the medium of communication between zinc and cop- 
))er, upon the same principles, and with the same views as 
those just described, and with precisely the same conse- 
<jucnces. 

In my first experiments upon the effects of* increasing the 
length or diminishing the mass of the imperfect or fluid con¬ 
ducting surface in interfering with the preserving effects of 
metals, I used long narrow tubes; but I found them very in¬ 
convenient ; and I had recourse to the more simple method of 
employing cotton or tow for this purpose. 

Several feet of copper wire in a spiral form were connected 
with a small piece of zinc wire of about half an inch in length. 
'File zinc and a portion of the copper were introduced into 
one glass, a>id the coils of copj)er wire were introduced into 
other glasses, so as to form a series of six or seven glasses, 
which were filled with sea water, and made part of tlie same 
voltaic arrangement, by being connected with pieces of tow 
moistened in sea water. 

It was found in these experiments, that when the pieces of 
tow connecting the glasses were half an inch in tliickness, the 
preserving effect of the zinc in the first ghiss was no w'herc 
diminished, but extended apparently e(]ually through the whole 
series. 

When the j)ieces of tow were about the fifth of an inch in 
thickness, a diminution of the preserving effects of the zinc 
was perceived in the fourth glass, in which there was a slight 
solution of copper; in the fifth glass this result w^as still more 
distinct, and so on till in the seventh glass there was a con¬ 
siderable corrosion of the dopper. 

When the tow was only the tenth {)f an inch in thickness, 
the preserving effect of the zinc extended only to the third 
glass; and in each glass more remote, the effect of corrosion 
was more distinct, till in the seventh glass it was nearly the 
same as if there had been no protecting metal. All the che¬ 
mical changes dependent upon negative electricity were suc¬ 
cessively and elegantly exhibited in this experiment. In the 
first glass, containing the zinc, there w’as a considerable and 
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hasty deposition of earth}' and alkaline matter, and crystals of 
carbonate of soda adhered to the copper at the surface where 
it was clean and bright; but in the lower part it was coated 
w’ith revived metallic zinc. In the second glass the wire w'as 
covered over with fine crystals of carlmnate of lime; and the 
same plueiiomenon of the separation of carbonate of soda oc- 
curretl, but in a less degree. In the tliird glass the wire was 
clean, but without depositions; and the presence of alkaline 
matter could only be distinguished by chemical tests. In the 
fourth glass the copper was bright, evidently in consequence 
of a slight but general corrosion, but with a scarcely sensible 
deposit; in the fifth, the deposit was very visible; and in the 
seventh the wire was covered with green rust. 

These results, which showed that a very small quantity only 
of the imperfect or fluid conductor w’as suflicient to transmit 
the electrical pow'er, or to complete the chain, induced me to 
try if copper nailed upon w'ood, and protected merely by zinc 
or iron on the under surface, or that next the wootl, would 
not be defended from corrosion. For this purpose I covered 
a piece of w'ood with small sheets of copper, a nail of zinc of 
about the 1-200th j)art of the surface of the copper being pre¬ 
viously driven into the wood: the apparatus w'as ])lunged in 
a large jar of sea water: it remained [perfectly bright for many 
W'eeks; and when examined, it was found tl)at die zinc hail 
only suffered partial corrosion, that the w'ood was moist, and 
that on the interior of the copper there was a considerable 
portion of revived zinc, so that the negative electricity, by its 
operation, provided materials for its future and constant ex¬ 
citement. In several trials of the same kind, iron was used 
with the same results; and in all these experiments there aji- 
peared to be this peculiarity in the appearance of the copper, 
tliat unless the protecting metal below was in very large mass, 
there w’cre no depositions of calcareous or magnesian earths 
upon the metal; it w'as clean and bright, but never coated. 
The copper in these experiments was nailed sometimes ujion 
paper, sometimes upon the mere wood, and sometimes upon 
linen; and the communication was partially interrupted be¬ 
tween the external surface and the internal surface by cement; 
but even one side or junction of a sheet seemed to allow suf¬ 
ficient communication between the moisture on the under sur¬ 
face and the sea water without, to produce the electrical effect 
of preservation. 

These results upon perfect and imperfect conductors led to 
another inquiry, important as it relates to the practical appli¬ 
cation of the principle; namely, as to the extent and nature of 
the contact or relation between the copper and the preserving 

mctnl. 
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Iiietal. I could not produce any protecting action of zinc or 
iron upon copper through tlio thinnest stratum of air, or the 
finest leaf of mica, or of dry paper; but the action of the mc- 
tfds did not seem to be much impaired by the ordinary coating 
of oxide or rust; nor was it destroyed when the finest bibulous 
or silver paper, as it is commonly called, was between them, 
being moistened with sea water. I made an exjieriment with 
different folds of this paper. Pieces of copper were covered 
with one, two, three, four, five and six folds; and over them 
were placed pieces of zinc, which were fastened closely to them 
by thread: each piece of copper so protectetl was exjiosed in a 
vessel of sea water, so that the folds of paper were all moist. 

It was found, in the case in which a single leaf of paper was 
between the zinc and the copper, there was no corrosion of 
the coj)per; in the case in which there were two leaves, there 
was a very slight effect; with three, the corrosion was distinct ; 
and it increased, till with the six folds the protecting pow'er 
appeared to be lost: and in the case of tlie single leaf there 
was this difference from the result of immediate contact, that 
there was no deposition of earthy matter:—showing that there 
WT.S no absolute minute contact of the metals through the 
moist paper; which was likewise proved by other experiments; 
for a thin ])late of mica, as I have just mentioned, entirely de¬ 
stroyed the protecting effect of zinc; and yet when a hole was 
made in it, so as to admit a very thin layer of moisture be¬ 
tween the zinc and copper, the corrosion of the copper, though 
not destroyed, was considerably diminished. 

The rapid corrosion of iron and zinc, particularly when 
used to jirotect metals, only in very small (juantities, induced 
me to try some exj)eriments as to their electro-chemical powers 
in menstrua out of the contact, or to a certain extent removed 
from the contact of air, such as might be usetl f()r moistening 
paper under the copjxir sheathing of ships. The results of 
these experiments 1 shall now detail. A small piece of iron 
was placed in one glass filled wdth a saturated solution of 
brine, which contains little or no air; copper, attached by a 
wire to the iron, was placed in a vessel containing sea water, 
which w^as connected with the brine by moistened tow. The 
co])pcr did not corrode, and yet the iron w'as scai'cely sensibly 
acted upon, and that only at the surface of the brine; and a 
much less effect was produced upon it in many week.^ than 
w'ould have been occasioned by sea water in as many days. 

With zinc and brine in the same kind of connexion there 
was a similar j*esult; but the solution of the zinc was com¬ 
paratively more rapid than tliat of the iron, and the copper 

was 
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was reiulcred more higlily negative, as was shown by a slight 
^^osition of earthy matter upon it, 

A solution ol’potassa, or of alkaline substances possessing 
the electro-positive energy, has nearly the same effect on sa¬ 
line solutions as if they were dej)rivetl of air, and when mixed 
with sea water impedes the action of metals upon them; but 
if used in quantity in combinations such as these I have just 
describ||^^||||||yM||L|^^ protecting metal, it destroys the 
result, iron negative. Thus, if iron and co})- 

per in contact, or fastened to each other by wires, be in two 
vessels‘of sea w’atcr connected by moist cotton or asbestos, all 
the various circumstances t>f protection of the two metals by 
each other may be exhibited by means t>f solution of potassa. 
By adding^^ few drops of solution of potassa to the w-atcr in 
the glass containing uie if.pn, the negative powers ol' the cop¬ 
per in tlie other glass alre diminished; so that the deposition 
of the calcareous and magnesian earths upon it is considerably 
lessened: by a little more solution of jroiassa the de})osition is 
destroyed, but still the copper remains clean. The corrosion 
of the iron, which before was rapid, is now almost at an end; 
and a few drops more of die solution of potassa produces a 
jierfect equilibrium: so that neither of the metals undergoes 
any change, and the whole system is in a state of perfect re¬ 
pose. By making the fluid in the glass containing the iron 
still more alkaline, it no longer corrodes; and the green tint 
of thersea water shows that the copper is now' the positively 
electrified metal; and when die solution in the glass containing 
the iron is strongly alkaline, the copper in the other glass cor¬ 
rodes with great rapidity, and the iron remains in the electro¬ 
negative aim indestructible state. 

Lbegan tl^..:^|!^r by some observations upon the nature 
of the processjii by which copper sheeting is destroyed by sea 
water, and o«i the causes by wliich it is preserved clean, or 
rendered foul by adhesions of marine vegetables or animals ; 
1 shall conclude it by some further remarks on the same sub¬ 
ject, ami^i^h some practioil i^rences and some theoretical 
elucidations, which natuittHy'arise from the results detailed in 
the foregoing pages. 

The v«ry first experiment that I made on harbour-boats at 
Portsmouth, proved diat a single mass of iron protected fully 
and entirely many sheets of copper, whether in weaves, tides, 
or currents, so as to make them negatively electrical, and in 
such a degree as to occasion the deposition of earthy matter 
upon them: but observations on the effects of the single con¬ 
tact of iron upon a number of sheets of copper, where the 

junctions 
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junctions and nails were covered with rust, and that had been 
in a ship for some years, showed that the action was weakened 
in the case of imperfect connexions by distance, and that.the 
sheets near the protector were more defended than those re¬ 
mote from it. Upon this idea I proposed, that when ships^ 
of which the copper sheathing was old and worn, were to be 
protected, a greater proportion of iron should be used, and 
that if possible it should be more distributed. The first ex¬ 
periment of this kind was tried on the guns, 

in March 1824, and which had been copper^Ol^^^iars be¬ 
fore in India. Cast iron, equal in surface to about l-80th of 
that of the copper, was applied in four masses, two near the 
stern, two on the bows. She made a voyage to Nova Scotia, 
and returned in .January 1825.* A false and ^tirely un¬ 
founded statement respecting this vessel w'as publil^d in most 
of the newspapers,—that the bottom was covered with weeds 
and barnacles. 1 was at Portspiouth soon ailer she was 
brought into dock: there was not the smallest weed or shell¬ 
fish upon the whole of the bottom from a few feet round the 
stern protectors to the fead on her bow. Round the stern 
protectors there was a slight adhesion of rust of iron, and upon 
this there w'ere some zoophytes of the capillary kind, of an 
inch and a half or two inches in length, and a number of mi¬ 
nute barnacles, both Lepas anaiijera and Balanus Tintinna- 
hulum. For a considerable space round the protectors, both 
on the stern and bow, the copper w'as bright; but the colour 
became green towards the central })arts ol the ship; yet even 
here the rust or verdigrease was a light powder, and only 
small ill quantity, and did not adhere, or come off in scales, 
and there had been evidently little copper loi^ in the voyage. 
That the protectors had not been the cause of the'trifling and 
periectly insignificant adhesions by any rlrlilijhiil nr by 

occasioning any deposition of earihy matter'u|$p^'the copper, 
was evident from this,—that the lead on the bow, the part of 
the ship most exposed to the friction of the water, contained 
these adhesions in a much more accumulated state than that 
in which they existed near t^.;stern j and there wir« none at 
all on the clean copper Vounff the protectors in the bow; and 
the slight coating of oxide of iron seems to have been the 
cause of their appearance. .# 

1 had seen this ship come into dock in the spring of 1824, 
before she was jirotected, covered wdth thick greeaxaifoonate 
and submuriate of copper, and with a number of Idhgp weeds, 
principally and a quantity of zoophytes, adhering to dit- 
ferent parts of the bottom ; so that this first experiment was 
Vol. 67. No. 334. i5V.’5. 1826. N highly 
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highly satisfactory, though made under very unfavourable cir¬ 
cumstances. 

The only two instances of vessels which have been recently 
coppered, and which have made voyages furnished with pro¬ 
tectors, tliat I have had an opportunity of examining, are the 
Elizabeth yacht, belonging to the Earl of Darnley, and the 
Carnebrea Castle, an Indiainun, belonging to Messrs. Wig- 
ram. The yacht was protected by about 1-125th part of 
malleable iron placed in two masses In the stern. She had 
been occasionally employed in sailing, and had been some¬ 
times in harbour, during six months. When I saw her in 
November she was perfectly clean, and the copper apparently 
untouched. Lord Darnley informed me that there never had 
been the slightest adhesion of either weed or slicll-fish to her 
copper, but that a few small barnacles had once appeared on 
the loose oxide of iron in the neighbourhood of the protectors, 
which how'ever were immediately and easily washed off. The 
Carnebrea Castle, a large vessel of upwards of 650 tons, was 
furnished with four protectors, two on the stern and two on 
the bow’, equal together to about 1-104th of the surface of the 
copper. She had been protected more than twelve months, 
and had made the voyage to Calcutta and back. She came 
into the river jjerfectly bright; and >vhen examined in the dry 
dock was found entirely free from any adhesion, and offered 
a beautiful smd almost polished surface ; and there seemed to 
be no greater wear of copper than could be accounted for 
from mechanical causes. 

Had these vessels been at rest, I have no doubt there w'ould 
have been adhesions, at least in Portsmouth or Sheerness 
harbours, where the water is constantly muddy, and where 
the smallest irregularity or roughness of surface, from either 
wear, or the deposition of calcareous matter, or the formation 
of oxides or carbonates, enables the solid matter floating in the 
water to rest. There is a shi}>, the Howe, one of the largest 
in the navy, now lying at Sheerness, which was protected by 
a quantity of cast iron judged sulHcieut to save all liei copper, 
nearly filteen months ag<j. She has not been examined ; but 
1 expect and hope that the bottom will be covered with ad¬ 
hesions, which must be the case if her coj^per is not corroded: 
but notwithstanding this, whenever slie is wanted for s(jji, it 
will only be necessary to put her into dock for a day or two, 
scrape her copper, and wash it with a small quantity of acitlu- 
lons water, ami she will be in the same state as if newly cop¬ 
pered. 

At Liverpool, as I am informed, several ships have been 

protected, 
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protected, and Imve returned after voyages to the West Indies, 
and even to the East Indies. The proportion of protecting 
metal in all of them has been beyond what 1 have recom¬ 
mended, 1-90th to l-70tli; yet two of them have been found 
perfectly clean, and with the copper untouched after voyages 
to Demarara; and another nearly in the same state, after two 
voyages to the same place. Two others have had their bot¬ 
toms more or less covered with barnacles; but the preserva¬ 
tion of the copper has been in all cases judged complete. The 
iron has been placed along the keel on both sides ; and the 
barnacles, in cases where they have existed, have been generally 
upon the flat of the bottom; from which it may be concludecf, 
that they adhered either to the oxide of iron, or the calcareous 
dej)osits occasioned by the excess of negative electricity. 

In the navy the proportion adopted has been only 1-250th 
of cast iron, at least for vessels in actual service, and wdien the 
object is more cleanness than the preservation of the copper. 

In is very difficult to j)oint out the circumsUmces which 
have rendered results, such as these mentioned wdth i*espect, 
to Liverpool traders, so different under apparently the same 
circumstances, t. c. why ships should exhibit no adhesions or 
barnacles after two voyages, whilst on another ship, with the 
same quantity of protection, they should be found after a 
single voyage^. This may probably depend upon one ship 
having remained at rest in harbour longer than another, or 
having been becalmed for a sluu’t time in shallow seas, where 
ova of shell fish, or 3 'oiing shell fish existed; or upon oxide of 
iron being formed, and not washed oft^ in consequence of calm 
weather, and which consolidating, was not afterw'ards sepa¬ 
rated in the voyage. I'Vom what I can learn, however, the 
chance of a certain degree of foulness, in consequence of the 
application of the full proportion of protecting metal, will not 
prevent ship-owners from employing this proportion, as the 
saving of co]>per is a ver}' great object; and as long as the cojv 
per is sound, no ilanger is to be apprehended from w'ornjs. 

It ought to be kej^t in mind that the larger a ship, tJio more 
the expel inient is influenced by the imperfect conducting 
power of the sea tvater, and consequently tlie projiortion of 
protecting metal may be larger without being in excess. 

I have mentioned these circumstances because they applj’ to 
ships already coppered, and because I have heard that a Liver¬ 
pool shi)), of which it was doubtflil wlicther the copper was in a 
state such as would enable her to make another voyage to India 

• The quality of the copper a»ay be another cause. 
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with security, has, by the application of protectors of l-70th, 
made this voyage *, without apparently any wear of her sheet¬ 
ing ; and that she is now preparing with the same protectors 
to make another voyage. 

In cases when ships are to be newly sheathed, the experi¬ 
ments which have been detailed in the preceding pages render 
it likely, tliat the most advantageous way of applying protection 
will be under, and not over tlie copper: the electrical circuit 
being made in the sea water passing through the places of 
junction in the sheets; and in tliis w'ay every sheet of copper 
may be provided with nails of iron or zinc, for protecting 
them to any extent required. By driving the nail into the 
wood through paper wetted with brine ahaoe the tarred paper, 
or felt, or any other substance that may be employed, the in¬ 
cipient action will be diminished; and there is this great ad¬ 
vantage, that a considerable part of the metal will, if the pro¬ 
tectors are placed in the centre of the sheet, be deposited and 
re-dissolved: so there is reason to believe that small masses 
of metal will act for a great length of time. Zinc, in conse¬ 
quence of its forming little or no insoluble compound in brine 
or sea water, will be preferable to iron for this purpose; and 
whether this metal or iron be used, the waste will be much 
less than if the metal was exposed on the outside: and all dif¬ 
ficulties with respect to a proper situation in this last case arc 
avoided. 

The copper used for sheathing should be the purest that 
can be obtained; and in being applied to the ship, its surface 
should be preserved as smootli and equable as possible: and 
the nails used for fastening should likewise be of pure copper; 
and a little difference in their thickness and shape will easily 
compensate for their want of hardness. 

In vessels employed for steam navigation the protecting 
metal can scarce!}' be in excessf, as the rapid motion of these 
ships prevent the chance of any adhesions; and the wear of 
the copper by proper protection is diminished more thrm two- 
thirds. 

• The Dorothy. 

■t I have mentioned in tlic two last communications on this subject some 
npydicution of the principle ; many others will occur. In submarine con¬ 
structions—to protect wood, as in piles, from the ac lion of worms, sheathing 
of copper defended by iron in excess may be used: when the calcareous 
matter de[)ositcd will gradually form a coating of the character and firm¬ 
ness of hard stone. 


X\^ liephj 
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XV. Reply to Mr, Davies’s Postscript on Mr. Herapath’s 
Demonstratioti, By P. Q. 

To the Editor of the Philosophical Magazine and Journal. 

Sir, 

T BEG to trouble you with one more view of the extremely 
simple and obvious matter of dispute between Mr. Davies 
and myself; and if this be not satisfactory to Mr. D. I must 
despair of giving any that is, and shall therefore give up the 
point. 

Let Xyy be any two variable and absolutely independent 
integers; and let a be any non-integer also independent of 
both X and y. Then 

(o’ + a) -I- (^ — a) = « = some variable integer. 

•But because x is a variable integer independent of y^ and a is 
independent of both, x + a considered as a variable, whose 
changes are by integral saltations, is independent of y — a, 
whose changes are likewise by integral saltiitions. That is, the 
saltations of x a do not necessarily affect the value or salta¬ 
tions of y — a\ which is evidently the utmost that the princi¬ 
ple of Mr. Herapath’s demonstration recjuires; for it only 
needs that the function of one non-integer, of .r + a for ex¬ 
ample, should not be affected by the changes of the other, 
y—~a. Mr, Davies’s error seems to consist in making the 
variation of these non-integers continuous and to depend on 
that of the common part a. 

1 wish to make no observations that may provoke a reply; 
but I beg to observe, that Mr. Davies is altogether mistaken 
in saying, “ that the inquiry docs not call for the considera¬ 
tion of indeterminate integers.^* The spirit of Mr. Herapath’s 
demonstration (Phil. Mag. for May 1825, p. 324-,) is expressly 
founded on the assumed indeterminate nature of the integer w, 
as any one may see by referring to the above page. 

If Mr. Davies will also turn to the page he refers to, “ Phil. 
Mag., November 1824, p. 333,” and also to Annals ofPliilos. 
for December 1824, p. 420, he will find that “ Mr. Hera¬ 
path’s mode of establishing some theorems in periodical func¬ 
tions,” is not “ founded on the assumed independence of two 
fractions whose sum is an integer;” nor has it the most di¬ 
stant allusion to such a principle. Of course, Mr. Davies’s 
objections, which he admits arc grounded on such a presump¬ 
tion, rest on mistaken views. 

1 have already observed, that I wish not to say anything 
which may educe a reply; therefore, and therefore only, I pass 

over 
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over Mr. Davies’s defence of liis circular comparison, and one 
or two other points. ^ 

In retiring from this controversy, I do it with a full and iin- 
qualilied conviction of the perfect accuracy and completeness 
of that part of Mr. Herapath’s labours I have endeavoured to 
defend. I retire, because I am sure the further occupying 
of your pages with a subject so simple and axiomatic, will ap¬ 
pear to the naijorily of your readers unnecessary and super¬ 
fluous. With respect to Mr. Davies, I leave him in full pos¬ 
session of my esteem, and on any other subject I shall be most 
happy to see your Journal ornamented with his labours. 

P. Q. 

Errati'M in my paper, PJiil. Mag., Nov. 

Page 355, Theorem,/or Fg (/>,., ) read F 3 (/),, 7 ^). 


XVI. Notice of a Meteoric Stone which Jell at Nanjemoy, in 
Maryland^ North America^ on February 10, 1825. By Dr. 
Samvel D. Caiiv eii. Iu a Letter to Professor Silli ma s *. 

T TAKE the liberty of forwarding you a notice of a meteoric 
'*■ stone w hich fell in.this town on the morning of I’hiirsday, 
February 10, 1825. The sky was rather hazy, and the wind 
south-west. At about noon the people of the town and of (he 
adjacent country were alarmed by an ex})losion of some hotly 
in the air, which was succeeded by a loud whizzing noise, like 
that of air rushing through a small aperture, passing rapidly 
in the course from north-w'cst to soiitli-east, nearly parallel 
with the river Potomac. Shortly after, a spot of ground on 
the plantation of Capt. W. D. Harrison, sinveyor of this port, 
was found to have been recently broken; and on examination 
a rough stone of an oblong shape, w eighing sixteen pounds 
and seven ounces, was found about eighteen inches under the 
surface. The stone, when taken from the ground, about half 
an hour after it is supposetl to have fallen, was sensibly warm, 
and had a strong snl})hureous smell. It has a hard vitreous 
surface, and W'hen broken appears composed of an earthy or 
siliceous matrix, of a light slate colour, containing numerous 
globules of various sizes, very hard, and of a brown colour, 
together with small }K)rtions of brownish yellow’ pyrites, which 
become dark coloured on being reduced to powder. 1 have 
procured for you a fragment^ of the stone, weighingybwr 
pounds ten ounces^ which was all I could obtain. Various 
notions were entertained by the people in the neighbourhood 

* From Silliman’s Journal of Science, vol. ix. p. 351. 

4 f This specimen is not yet received.—A mer. Edit. 
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on finding the stone. Some supposed it propelled from a quarry 
eight or ten miles distant on the opposite side of the river; 
while others thought it thrown by a mortar from a packet lying 
at anchor in the river, and even proposed manning boats to 
take vengeance on the captain and crew of the vessel. 

I have conversed with many persons living over an extent of 
perhaps fifty miles square; some heard the explosion, while 
others heard only the subsequent whizzing noise in the air. All 
agree in stating that the noise appeared directly over their 
heads. One gentleman, living about 25 miles from the place 
where the stone fell, says, that it caused his whole plantation 
to shake, which many supposed to be the effect of an earth- 
(juake. 1 cannot learn that a fire-ball or any light was seen 
in tlie heavens,—all are confident that there was but one re¬ 
port, and no peculiar smell in the air was noticed. I here¬ 
with transmit the statement of Capt. Harrison, the gentleman 
on whose plantation the stone fell. 

Statement of JV. D. Uarrisotij Esq. 

On the 10th of February 1825, between the hours of twelve 
and one o’clock, as nearly as recollected, I heard an ex])losion, 
as 1 siqjposed, of a cannon, but somewhat sharper. I imme¬ 
diately atlvanced w'ith a (juick step about twenty paces, when 
my attention was arrested by a buzzing noise, resembling that 
of a humming l)('e, which increased to a much louder sound, 
something like a spinning-wheel, or a chimne}" on fire, and 
seemed directly over my head, and in a short time 1 heard 
something fall. The time which elapsed from my first hearing 
the explosion, to the falling, might have been fifteen seconds. 

I then went with some of my servants to find where it had 
fallen, but did not at first succeed (though, as I afterwards 
found, 1 had got as near as 30 yards to the spot); liowever, 
after a short interval, the place was found by my cook, who 
had (in the presence of a I’cspectahle white woman) dug down 
l^» it before I got there, and a stone was discovered from 22 
to 24‘ inches under the surface, and which after being waslied, 
weighed sixteen })ouiids, and which was no doubt the one 
which 1 had heard fall, as the mud w'as thrown in diflerent di¬ 
rections from 13 to IG steps. The day was perfectly clear, n 
little snow was then on the earth in some places, which had 
fallen the night j)rcvious. 'Fhe stone when taken up had a 
strong sulphureous smell; and there were black streaks in the 
clay winch nj)peared marked by the descent of the stone. I 
have conversed with gentlemen in different directions, some 
of them from 18 t(» 20 miles distant, who heard the noise (not 
the explosion^ 'fhey inform me that it appeared directly 
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over their heads. There was no fire-ball seen by me or others 
that I have heard. There was but one report, and but one 
stone fell, to knowledge, and there was no peculiar smell 
in the air. It fell on my plantation, within 250 yards of my 
house, and within 100 of the habitation of the negroes. 

I have given this statement to Dr. Carver, at his request, 
and which is as full as I could give at this distant day, from 
having thought but little of it since. Given this 28th day of 
April 1825. W. D. Harrison, 

Surveyor of the port of Nanjemoy, Maryland. 


XVII. Analysis of the Maryland Aerolite, By George 
Chilton, Lecturer on Chemistry, ^c.* 

T he piece of Maryland aerolite f subjected to examination, 
weighed 228*30 grains in air, and lost 62*25 grains by im¬ 
mersion in water, at 60° temperature. Its specific gravity is 
therefore 3*66. The external crust was taken off, and the re¬ 
mainder povirc\^l^idy not very finely, and separated into two 
parts by the ini^igfiet; 4-0 grains were obedient to the magnet, 
25 of which were tel^ii for examination. The same quantity 
was taken of the uftmagnetical portion. 

Examination of the unmagnetical Portion of the Maryland 

Aerolite, 

Process 1.—The 25 grains were digestetl in dilute nitric 
acid; an undissolved part floated, which, together w’itli the 
solution, was decanted from a heavier part, which remained 
at the bottom of the flask. To this last, muriatic .acid was 
added, and digestion continued till every thing soluble was 
tak^ Jip. Tlte two insoluble parts, managed in the usual 
way and carefully dried, weighed 15*87 grains. Din ing cx- 
])osure to a red hea^ in a crucible, sulphur burnt oil' with its 
usual blue flanie, an^ left siliceous earth which weighed 11-*6 
grains. ^ 

Process 2.—'Hie acid solutions were mixed togetlu*r and 
evaporated slowly to dryness; during which, portions of mat¬ 
ter fell down, which, together with a portion left after treating 
the dry mass with w'atcr, w’cighed 0*7 gr. at the common tem¬ 
perature. On further examination they proved to be silica 
oxide of iron. By estimation, 0*3 silica, and 0*2 oxide of 
irm*, in th^. perfectly dried state. 

♦ Froiu^illiman's. Journal, vol. X. p. 131. 

f A notic ^'^ the fall of this a'crolitc was piiblidunl in our last number : 
[see the preceding article.—Ei).] For a more particular dcsfn|ilion of the 
stone, ancl^ for illustrative remarks respecting it, sec the end of this paper. 

Process 
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Process 3.—Bi-carbonate of potash was added to the solu¬ 
tion, which was heated a little. The precipitate was separated 
by the filter, washed and digested in pure potash. The caustic 
liquor, drawn off by the syphon, super-saturated with muriatic 
acid, and treated with carbonate of ammonia, yielded a pre¬ 
cipitate which after ignition weighed 0*1 gr. It appeared to 
be alumina contaminated with oxide of iron. 

Pi'oeess 4.—The filtered solution, from which the first pre¬ 
cipitate in the last process was separated, was boiled; a gray 
earth fell down in flocks. The addition of potash occasioned 
a further deposit. On heating, it changed to a cinnamon- 
brown colour; dilute sulphuric acid, added in excess, dis¬ 
solved it, with the exception ol a brown residue, which weighed 
after ignition 0*2 gr. Before the blowpipe, with borax and 
phosphoric salt, this brown matter yielded yfcUpw beads—in¬ 
dicating nickel ? . 

Process 5.—The sulphuric solution of tj^ last process was 
evaporated to dryness, and heated furtheroff tlie ex¬ 
cess of acid. On adding water, a part onlj^idissolved : on 
adding more water, the wiole dissolved, exc^t a portion of 
a brown colour, which by solution in muriatic acid, and 
subsequent precipitation by ammonia, yielded oxide of iron 
weighing 0*2 gr. 

Process 6.—The last watery solution was gently evaporated 
to a small compass; sulphate of lime fell down during the 
evaporation. On leaving it to exhalation in the open air, sul¬ 
phate of magnesia crystallized. These crystals, together with 
the de})osited sulphate of lime, were ex^xosed. -to a dull red 
heat. The weight, w'hile warm, was 9 grains,' On adding a 
saturated solulion of sulphate of lime, to dissolve out th6 sul¬ 
phate of magnesia, a portion was left, whiefcweighed after 
ignition 1*1 grain. This subtracted fropi the weight of the 
mixed sulphates, leaves for sulphate of mtignesia 7*9 grains. 

Process 7.—The precipitate (Process 3), ipirHich had been 
digested in pure potassa, was redissolved in muriatic acid. 
Ammonia added in excess, threw down oxide of iron, which 
after ignition weighed S*9 grains. 

Process 8.—The last ammoniacal solution, which had a 


blueish green colour, was evaporated to dryness. After the 
further application of heat, to volatilize the ammoniacal 
a residue was left ot a dark-brown colour, which, rfh-gpliition 
in nitric acid and precipitation by potassa, give apple- 

green jirecipitute, which turned to a dark-brown' by heating 
it to ignition. It weighed 0*3 gr. ^ 

Process 9 .—The liquor, from which the apple-grcefi 
Vol. G7. No. 334. Feh. 1826. U 
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pitate had been separated, had a wine-yellow colour, thereby 
affording a suspicion that it contained more metal. Neutrali¬ 
zation and heat were both tried without eflecting a further se¬ 
paration. Hydro-sul]>huret of ammonia threw down a black 
precipitate. This precipitate heated, rcdissolved in nitric acid, 
and precipitated by potash, gave another apple-green preci¬ 
pitate, which ignited, weighed 0*2 gr. The solution being 
still a little coloured, w*as again treated w’itli liydrosulphuret 
of ammonia, redissolved in nitric acid, and precipitated by 
potash. By this treatment another precipitate was obtained, 
which weighed 0*1 grain. 

Process 10.—Twenty grains of the same unmagnctical aero¬ 
lite were mixed with an equal weight of nitre, and heateil in 
a bright red heat. On dissolving out the matter of the cru¬ 
cible and neutralizing tlie solution, it neitlier produced a yel¬ 
low with nitrate of lead, nor a reel with nitrate of mercury— 
hence it contained no chrome. 

From the 25 grains there were obtained by these jirocesses, 
14*6 + 0*3 = silica . . . l^’OO 

7*9 sulph. mag. = magnesia . . 2*60 

1*1 sulph. lime = lime . . . 0*45 

3*9 + 0*2 + 2*0 -f 0*5 = oxide of iron . 6*15 

0*2 + 0*3 -f 0*2 + 0*1 = oxide of nickel 0*80 

suljdiur . . 1*27 

alumina . . 0*05 


26-12 

It would seem supei*fluous to remark, that the increase of 
w-eight in this, and the following analysis, must be accounted 
for from the change of condition of the iron w’ith respect to 
oxygen. 

Examination of the magnetical Portion of the Mafijiand 

Ah'oliLc. 

Process 1.—Twenty-five grains exposed to the action of 
nitro-muriatic acid lefl, by the usual management, 3 grains of 
silica, after ignition. 

Process 2.—Ammonia, added to excess, tlirew down from 
the acid solution oxide of iron, which weighed, after ignition, 
24 grains. 

ProcessS. —Tothe ammoniacalsolution, which had a blueish- 
green tinge, potash was added. On the application of heat a por¬ 
tion of eartliy matter precipitated, too trifling for examination. 
Hydro-sulphuret of ammonia threw down a black precipitate, 
which, heated, redissolved in nitric acid, and precipitated by 

potash, 
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potash, yielded an olive-green precipitate, which, ignited, 
weighed I *70 gr. and had a liglit-brown colour. 

a. Nitric aciti added to this precipitate, did not dissolve the 
whole of it. Muriatic acid was added witliout effecting a com¬ 
plete solution. The mixture was heated and evaporated nearly 
to tiryness. On standing till the next day it formed a gela¬ 
tinous mass of a green colour. Water was then added, and 
the insoluble portion separated by the filter. It w'eighed 5 
grains, and had a gray colour. 

h. Ammonia was added to the nitro-muriatic solution (a) in 
excess, which re-produced the blueish green tinge. By eva¬ 
poration to dryness, and expt)sure to a red heat for some time, 
the ammoniucal salts were volatilized, and a yellowish brown 
oxide left. 

r. Before the blowpipe, with borax and phosphoric salt, 
beads were produced of a brown colour, and opaque w'hen the 
oxide was in considerable proportion to the salt; but when di¬ 
luted with more salt, blood-red globules formed, which changed 
on cooling, to hyacinth-red, and when entirely cold had a fine 
yellow, with, in some instances, a slightly reddish cast. The 
. uiidissolved portion produced the same appearances nearly, 
but less distinctly. Regarding, therefore, the precipitate 1’70, 
in l*rocess 3, as oxide of nickel contaminatetl with siliceous 
earth, perhaps 1*25 maybe put down for oxide of nickel. We 
shall then have, as the result of anal^'sis of the magnetic aero- 

Oxide of iron.24*00 

Oxide of nickel .... 1*2.5 

Silica with other earthy matter 3*46 
Sul})hur a trace. ■■■■ 

28*71 

'^riie presence of sulphur was indicated by the ()dour of sul¬ 
phuretted hydrogen, on the first addition of the acid. 


Additional Notice of the Physical Characters of the Maryland 
Aerolite. By Professor Silliman. 

As the visits of these extraordinary strangers to our planet 
are fretjiient, and their origin is not yet satisfhctoril}^ explained, 
it is obviously proper to register carefully all the facts respect¬ 
ing them; that thus we, or those wdio follow* us, may by and 
by be in a condition to reason correctly respecting them. 

We hastened to lay before our readers the account which 
we received of the fall of the Maryland aerolite'; but as no 
specimen had then been received, it was not possible to give at 
that time either a description or an analysis.-—Mr. Chilton has 

O 2 sii])plied 
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supplied the analysis.—We add the following notice of the 
appearance of the stone. 

An excellent specimen, for which wc are indebted to Dr. 
Samuel D. Carver, weighs four pounds five ounces. Its di¬ 
mensions are seven inches by three and four: its form is that 
of an irregular ovoidal protuberance, nearly flat where it was 
detached from the larger mass, and bounded by irregular 
curves in the other parts of the surface. In all parts, except 
where it has been fractured, it is covered by the usual black 
vitreous coating, which in this case, especially when it is viewed 
by a magnifier, has more lustre than is common. This coat¬ 
ing is severed by innumerable cracks running in every direc¬ 
tion, and communicating with each other, so as to divide the 
surface into polygons resembling honeycomb or madrepore, 
and no undivided portion of the surface exceeds half an inch 
ill diameter. 

This circumstance is much less apparent upon the aerolites 
of Weston (1807), L’Aigle (1803), and Stannern in Moravia 
(1808): it appears to have arisen from the rapid cooling of the 
external vitreous crust after intense ignition. It is impossible 
to doubt that this crust is a result of great and sudden heat. 
In the Maryland aerolite it is not quite so thick as the back 
of a common penknife, and, as in that of Weston and Stan¬ 
nern, it is separated by a well defined line from the mass of 
the stone beneath. The mass of the stone is, on the fractured 
surface, of a light ash-gray colour, or perhaps more jiroperly 
of a grayish white: it is very uniform in its appearance, anti 
not marked by that strong contrast of dark and light gray 
spots, which is so conspicuous in the Weston meteorolite. 
The fractured surface of the Maryland stone is uneven and 
granular, harsh and dry to tlie touch, and it scratches window 
glass decidedly, but not with great energy. To the naked eye 
it presents very small glistening metallic points, and a few 
minute globular or ovoidal bodies scattered here and there, 
through the mass of the stone. With a magnifier all these 
appearances are of course much increased. The' adhesion of 
the small parts of the stone is so feeble, that it falls to pieces 
with a slight blow', and exhibits an appearance almost like 
grains of sand. The metallic parts are conspicuous, but they 
are much less numerous than the earthy portions, which, when 
separated, are nearly white, and have a pretty high vitreous 
lustre, considerably resembling porcelain. They appear as if 
they had undergone an incipient vitrification, and as if they 
had been feebly agglutinated by a very intense heat. 1 can¬ 
not say that I observed in them, as M. Fleuriaii de Bellevue 
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did in the alirolites of Joiizac {Journ.dePhys. tome xcii. p. 136), 
appearances of crystallization; although it is possible there may 
have been an incipient process of that kind, especially as tlie 
small parts arc translucent*. The Maryland stone is highly 
magnetic; pieces as*large as peas are readily lifted by the 
magnet, and that instrument takes up a large proportion of 
the smaller fragments. The iron is metallic and perfectly 
malleable; although none of the pieces are larger than a pin’s 
head, still they are readily extended by the hammer. The 
iron in the trrust is glazed over, so that the eye does not per¬ 
ceive its metallic character; but the file instantly brightens 
the innumerable points which then break through the varnish 
of the crust, and give it a brilliant metallic lustre, at all the 
points where the file has uncovered the iron. The same is the 
fact with the Weston stone, and with that of L’Aigle, but not 
with that of Stannern in Moravia; specimens of all of which, and 
of the meteoric iron of Pallas, of Louisiana, and of Auvergne, 
are now before me. The aerolites of Jonzac and of Stannern, 
as stated by M. Bellevue, are the only ones hitherto discovered 
that do not contain native iron,and do not affect the magnet; 
still their analysis presents a good deal of iron, which is pro¬ 
bably in the condition of oxide. 

The iron in the metallic state is very conspicuous in the 
Weston stone, sometimes in pieces of two inches in length; 
and both in* this stone anil in that of Marylantl it is often 
brilliant like the fracture of the meteoric iron of Pidlas and of 
Louisiana. 


In the analysis of the Weston stone published in 1808, I 
did not discover chrome, although it was afterwards announced 
by Mr. Warden. I have desired Mr. Chilton to re-analyse 
the Weston st<mo, and .he has nearly completed the labour, 
the result of which may be given hereafter; but he writes that 
he has not been able to discover any chrome. I am not quite 
sure that 1 iliscover pyrites in the Maryland aerolite, although 
it is mentioned by Dr. Carver in his letter in the preceding 
volume. 


October 4, 183o. 


• This vitreous appearance 1 believe has not been observed before (at 
least as far as appears in any account that 1 have seen). It seems to have 
resulted from intense heat; the same, doubtless, which covered the exterior 
with the black crust ; and the cliflereiice of the two is probably to be as¬ 
cribed to the one bciii^ covered and compressed, and to tlie other being on 
the oiiisiile. 


XVIII. Essay 
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XVIII. Essay on the Gales experienced in the Atlantic States 
of North America, Ey Robert Hare, Pretfessor of 

Chemistry in the University of Pennsylvannia*. 

the gales experienced in the Atlantic States of North 
America, those from the north-east and north-west are 
by far the most influential: the one, remarkable for its dryness 
—the other, for its humidity. During a north-western gale, 
the sky, unless at its commencement, is always peculiarly clear, 
and not only water, but ice, evaporates rapidly. A north¬ 
east wind, when it approaches to the nature of a durable gale, 
is always accompanied by clouds, and usually by rain or snow. 
The object of the following essay, is to account for this striking 
diversity of character. 

When, by a rise of temperature, the lower portions of a 
non-elastic fluid are rendered lighter than those which are 
above them, an exchange of position must ensue. The par¬ 
ticles which were coldest at first, after their descent, becoming 
the w^armest, resume their previous elevation; from vvliicn 
they are again displaced by warmer jiarticles. '^I'hus, the 
temj)eratures reversing the situations, and the situations re¬ 
versing the temperatures, a circulation is kept up, tending to 
restore the equilibrium. 

Precisely similar w'ould be the case wdtli our atmosphere, 
W’ere it not an elastic fluid, and dependent for its density on 
pressure as w'ell as on heat. Its temperature would be much 
more uniform than at })rcsent—and all its variations would be 
gradual. An interchange of* position would incessantly take 
place, between the colder air of the upper regions, and the 
w'armer, and of course lighter, air, near the earth’s surface, 
where there is the most copious evolution of solar heat. Cur¬ 
rents would incessantly set from the poles to the equator below, 
and from the eejuator to the poles above. Such currents would 
constitute our only winds, unless where mountains might pro¬ 
duce some deviations. Violent gales, scjualls, t)r tornadoes, 
would never ensue; gentler movements would anticipate them. 
But the actual chai acter of' the air, with respect to elasticity, 
is the opposite of that which we have supposed. It is perfectly 
elastic. Its density is dependent on pressure, as W'cll as on 
heat; and it does not follow, that air which may be heated, in 
consequence of its proximity to the earth, will give place to 
colder air from above. The pressure of the atmosphere vary¬ 
ing with the elevation, one stratum of air may be as much 
rarer by the diminution of pressure, consequent to its altitude, 

* From the Journal of the Academy of Natural Sciences of Philadelphia. 

as 
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as denser by the cold, consequent to its remoteness from the 
earth—and another may be as much denser by the increased 
pressure arising from its proximity to the earth, as rarer, by 
being warmer. Hence when unequally heated, different strata 
of the atmosphere do not always disturb each other. Yet after 
a time, the rarefaction in the h)wer stratum, by greater heat, 
may so far exceed that in an iip})er stratum, attendant on an 
inferior degree of pressure, that tins stratum may preponderate, 
and begin to descend. Whenever such a movement commences, 
it must proceed w'ith increasing velocity; for the pressure on 
the uj)per stratum, and of course its density and weight, in¬ 
creases as it falls; while the density and weight of the lower 
stratum must lessen as it rises, ficnee the change is at times 
so much accelerated, as to assume the characteristics of a tor¬ 
nado, scpiall, or hurricane. In like manner m.ay we suppose 
the predominant gales of our climate to originate. Hr. Franklin 
long ago noticed, that north-eastern gales are felt in the south- 
westernmost })ortions of the continent first; the time of their 
commencement being found later, as the place of observation 
is more to the w’indward. 

The Gulf of Mexico is an immense body of water—w’arm, 
in the first jilace, by its latitude,—in the secoiul place, by its 
being a receptacle of the current produced by the tradc-w'inds, 
which blow in such a direction as to propel the warm water of 
the torrid zone into it, causing it to overflow and produce the 
celebrated Gulf stream, by the ejection, to the north-cast, of 
the excess received from the south-east. This stream runs 
away to the nonlnvard and eastward of the United States, pro¬ 
ducing an unnatural warmth in the ocean, as well as an im¬ 
petus, w'hich, according to Humboldt, is not expended until 
the current reaches the shores of Africa, and even mixes with 
the parent flood under the equator. The heat of the Gulf 
stream enables mariners to ascertain by the thermometer 
when they have entered it: and in winter, this heat, by in¬ 
creasing the solvent power of the adjoining air, loads it with 
moisture—which, on a subsequent reduction of temjierature, 
is precipitated in those well-known fogs with which the north¬ 
eastern portion of our continent, and the neighbouring seas 
and islands, especially Newfoundland and its banks, are so 
much infested. An accumulation of w arm w'ater in the Gulf 
of Mexico, ade(|uate thus to influence the ocean at the distance 
of tw'o thousanil miles, may be expected, in its vicinity, to have 
effects proportionally jtowerful. The air immediately over the 
Gulf must be heated, and surcharged w ith aqueous particles. 
Thus it wdll become comparatively light: first, because it is 
comparative!}' w'arm; and in the next place, because aqueous 

vapour, 
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vapour, being much lighter than the atmospheric air, renders 
it more buoyant by its admixture. 

Yet the density, arising Irom inferiority of situation in the 
stratum of air immediately over the Gulf, compared with that 
of the volumes of this fluid lying upon the mountainous coun¬ 
try beyond it, may to a certain extent more than compensate 
for tile influence of the heat and moisture derived from the 
Gulf: but violent winds must arise, as soon as these causes 
predominate over atmospheric pressure, sufliciently to ren¬ 
der the cold air of the mountains heavier. 

When, instead of the air covering a small portion of the 
mountainous or table land in Spanish America, that of the whole 
north-eastern- portion of the North American continent is ex¬ 
cited into motion, the effects cannot but be equally powerful, 
and much more permanent. The air of the adjoining country, 
first precipitate^ jtself upon the surface of the Gulf, and after¬ 
wards, that from regions more distant. Thus a current from 
the north-eastward is produced below. In the interim, the 
air displaced by this current rises, and being confined by the 
table land of Spanish America, and in part, possibly, by the 
trade-w-inds, from passing off in any soiithernly course, it is^ 
of necessity, forced to proceed over our part of the continent, 
forming a south-w^estern current above us. At the same time 
its capacity for heat being enlarged, by the rarefaction arising 
from its increased altitude, much of its moisture will be pre¬ 
cipitated ; and the lower stratum of the south-western cur¬ 
rent, mixing with the upper stratum of the cold north-eastern 
current below, there must be a prodigious condensation of 
aqueaw^^^our. 

'liie tri^Mi^n is obvious why this change is productive only 
of,nor|h-ei^ern gales—and that w-e have not northern gales, 
acc by the same phenomena. 'J'ht; course of oiir 

mountains^ is from the north-east to the south-west. Thus no 
channel is afforded for the air proceeding to the Gulf, in any 
other course, than that north-eastern route which it actually 
pursues. . 

That of Mexico are conqictent to prevent 

tlie escapf>/OVir*^ihem of the moist warm air displaced from 
the surface of the Gulf^ must be evident from the peculiar dry¬ 
ness of their climate—and the testimony of Humboldt. Ac¬ 
cording to this celebrated traveller, the clouds formed over 
the Gulf never rise to a greater height than four Uiousand 
nine hundred feet; while the table land, for many hundred 
leagues, lies between the elevation of seven and nine thousand 
feet. Consistently with the chemical laws which -have been 
experimentally ascertained to operate throughout nature, air, 

which 
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which has been in contact with water, can neither be cooled 
nor rarefied, witiiout being rendered cloudy by the precipi# 
tatioii of aqueous particles. It follows, that the air displaced 
suddenly from the surface of the Gulf of Mexico, by the in¬ 
flux of cold air from the north-east, never rises higher than the 
elevation mentioned by Humboldt as infested by clouds. Of 
course it never crosses tlie table land, which, at the lowest, is 
2000 feet higher. 

Our nortli-wcstefn winds are produced, no d<jubt, by the 
accumulation of warm moist air upon the surface of the ocean, 
as those from tlie north-east are by its accumulation on the 
Gulf of Mexico. But in the case of the Atlantic, there are no 
mountains to roll back upon our hemisphere the air displaceil 
by the gules which pi*oceed from it, and to impede the im¬ 
pulse, thus received, from reaching the eastern continent. Our 
own nmiuituins may procrastinate the flood, and jconsequently 
render it more lasting and violent, when it can no longer be 
restrained. The direction of the wind is naturally at right 
angles to the boundary of tlie aquatic region producing it, and 
to the mountainous barrier which delays the crisis. 

. Tile course of the North American coast is, like that of its 
mountains, from north-east to south-west; and the gales in 
question are always nearly north-west, or at right angles to 
the mountains {uhI the coast. The <lrvness of our nortli-vvest 
wiiul may be ascribed not only to its coming from the frozen 
zone, w’here colil deprives the air of moisture, but likewise to 
the circumstance above suggested, that the air of the ocean is 
not, like that of the Gulf, forced back o\'er our heads to deluge 
us with rain. 

Other important applications may be made of^ii||k^tieihtcal 
knowledge. Thus, in the immense capacity of ^ Ji^t, 
csjierially when vaporized, we see a great magaziodil^flllture 
provided for mitigating the severity of the winteK-^-To cool 
this fluid, a much greater quantity of mattei^must sustain a 
proportionable increase of its sensible heat.—Aqueous vapour 
is incessantly a vehicle for conveying the wanner 

climates to colder ones. Mistaking cause, 

snow is considered as producing emd, by the> igHidrant; but it 
has been proved, that as much heat is given out during the 
condensation of aqueous vapour ns would raise twice its weight 
of glass to a red heat. Water, in condensing from the aeri¬ 
form state, will raise ten times its w'eight one hundred degrees. 
The quantum of caloric wdiich can raise ten parts one hun¬ 
dred degrees, would raise one part one thousand degrees nearly 
(or to a red heat visible in the day); and this is independeht 
of the caloric of fluidity, which would increase the result. 

Vol. 67. No. 334. Frh. 1826. P Further^ 
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Further, The quantum of heat which would raise water to 
1000, would elevate an equal bulk of glass to 2000. Hence 
we may infer, that from every snow there is received twice as 
much caloric ns would be yielded by an equal depth of red- 
hot powdered glass. 

It is thus that the turbulent wave, which at one moment 
rocks the mariner’s sea-boat on the border of the torrid zone, 
transformed into a cloud, and borne away towards the arctic, 
soon after supports the sledge or the snow-shoe of an Esqui¬ 
maux or Greenlander; successively cooling or warming the 
surrounding media, by absorbing or giving out the material 
cause of heat. 


XIX. On the Number and Situation of the Magnetic Poles of 
the Earth, By Professor Chiiistopheu Hansteen *. 

attraction of iron by the magnet was known to the 
naturalists of Greece and Home, but it is uncertain at 
what tinitf the Europeans became acquainted with that remark- 
aMcjfiiroperty of the magnet w’hich we call Polarity; distinct 
traces, however, of the use of the compass are found towards 
tife end of the twelfth century. There is no doubt that the 
Chinese knew it long before, and it is very probable that tlie 
Venetians obtained some information respecting it while 
trading on the Red Sea. 

Our Northcrn^ncestors were in this respect not behind the 
inhabitants of Southern Europe, as may be seen in the Eand- 
namabok, part i. chap. 2 and 7, where we are told that the 
famous Viking Floke Vilgerdarson, the third discoverer of 
Icela^d^ who saU^jibout the year 8f>8 from Jlog.'iland in 
Norway, in orderlo.*scek for Gardarsholm (Iceland), took 
three ravens witli him, which were to serve him as guides. 
For on letting birds fly on the open sea, and finding them to 
return, it was considered as a si'«:n of there being no land near. 
But if fke^«||||ttyj^the vessel ibllowed them, with a view, 
of reachin^^^^^S^ shore. In ortler to consecrate these 
ravens f qfcli is pur^se, Floke <iftercd up a gi'cat sacrifice at 
^tbrsun^%^K$llt the’ships lay ready for sailing: for “ at that 
timej;henaviga£icjit,in the Northern countries had no magnets ” 
{^vicLt ifjojdo jil^siglingat men enger leidarstein i Jro/ \imo d 
nordorlihid^m). As the Imndfiaviahol' was iippaiently written at 

• From Dr. Ka:mt/.’s triinsiation into Gcriniiii of the original memoir, 
publisficcl in the Afagazin fur Afaturmdemkahernt;, udgivet aj Profr.\surer nc 
Livndh, Hansteen og Alaschmam, yol. i. p. 1—--1(5. 
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the close of the eleventh century, the jjolarity of the magnet 
must then have been known in the North, although the passage 
just quoted docs not imply the actual existence of a regular 
compass*. 

The circumstance of a freely moveable magnet turning con¬ 
stantly with its poles to the north or south, leads us to the 
conclusion that the earth itself must be a large magnet, which 
has near the geographical arctic |)ole a pole like that of the 
magnetic needle turned towards the south, and near the ant¬ 
arctic geographical pole a magnetic jtolelikc that of the mag¬ 
netic needle turned towards the north. If the magnetic needle 
were, in every part of the earth, to point due north and south, we 
might say without hesitation thatthe magnetic poles correspond¬ 
ed with the geographical. However, after the compass had been 
used I’or several centuries, it was found, on closer investigation, 
that the magnetic needle actually deviates from the meridian: 

further, 

* This work wa* ]uibli!>hed at Copenhagen in 1774, under .the title of 
I&Iands Landiiainahok. //«c ca/; “ Liher originum Islandia;. Versione La¬ 
tina, lcc'tionil)iis variaiitibusct reruni, perbonarum, locoruin, necnon vocum 
rarissimarum indicibus illustratus. Kx nianiiscriptis Legal! 4»** 

The editor of this liook naincb himself at the end of the preface JohaiiHiea 
finnwus. This work, in which the position and condition of Ice1an^;4|i 

, had severah 
Polyhis^' 
lasti 

. . _ . . ' . _^ the 

Latin version (Lib. v. ciip. lo. p. .‘J7^j it is said ; “ Hunc autein librum Do- 
ininus Ilnnkus Krlcndi filius secunduin libniin, qocniJDuminus Sturla filius 
Thordi Noino|)}i}Iax vir cruditissiimis coiiciimaverat, ot secundum alium 
librum, n Styrmcre Pobhistore exaratum, scripsit, ct eX quovis libro caquas 
iibcrius enarrata crant, rctiiiiiit, maxima aiitcm ex parte uterque liher eadem 
referebantj non^ igitur minim hunc Landuaivahok omnibus ttlifs prolixi- 
orem esse.” 'J he passage quoted by Professor lianstccn appears indeed 
in the beginning of the work, and it might tlrcndit-l^wiferred .'th&t'^was 
written by Ariiis; \ ct this is not certain, and it might easi^liave been added 
by later eilitors. .Moreover the editor says in reference to this passage 
(p> /)» “ Hoc caput,” the second in which the passagie>an])cars,*‘ cst secun¬ 
dum llauksbuk,” as he calls it according to its author Hauk; and, what is 
more, the passage (according to tlie editor) is misMu^jfe three different 
inaiuiscripts. It is, therefore, }ct to be be 

genuine, and whether the Icelanders knew the a period. 

'J'hat the} knew tlie deviation of the needle asanrly as 1 2^ appean 
from a manuscriiit of Adsi<>erius in the lihrarv Rt 

Jarth. 




beiniis fiiccre declinarc [)cr unnm punctum versus occidens, et hoc debet 
fieri per dcclinatioiiem partis septcntrionalis ad oriens, quia pars meridiana 
instrunicnti divisionihiis caret. Nota quod lapip inagnes, utut exactiiis con- 
sccliitiis lumen non diri'ctc icndit ad poloi^ sed pars, qua; ad meridiem 

tciiderc 
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fui*thSr» that the deviation is different in vaiions places, being 
in some more westerly and others more easterly: at 1 m^ toO| 
it was found that the deviation differed at different times in the 
same places. These phsenomena can only be explained by 
the assumption that the magnetic poles do not correspond 
with the geographical, and change their position feom y^ar to 
year. As there are, however, natural magnets having four 
poles, two and two of the same denomination, the earth itself 
may possibly be such an anomalous magnet. Thus, then, the 
two following questions are to be answered: Are t*uoo magnetic 
poles s%ffficient to explain all the phcenamena of the dcclinatimi^ 
or must •we assume several of them ? IVhat is the position and 
motion iif these poles ? 

Our curiosity for obtaining a better knowledge of the mag¬ 
netic state of the earth must be excited from its importance to 
navigation; but it is increased by the prospect of the light that 
thereby may be thrown on natural philosophy. It is impossible 

tendere rcputatiir, aliduantuin declinat ad occidens, ilia qua:; ad scptcii- 
trioiiein rcspiceru creditur, tantumdem ad oriens se inclinat. Quanta 
autetn sit haec inclinatio, inveni multis cxperinicntis versus gradus.”.... 
The work is dated in castris et obsidionc.(name illegible) anno Do¬ 

mini 1369, 8® die Aiigusti.” 

[ will take this opportunity of adding another historical observation. 
Doth Haustecn (Magnetism of the Earth, p. 405) ,and after him Horner 
(Gehlcr’s Pliysical Lexicon, ti. ed. vol. i. p. 137), believe, that Father Gay Ta- 
i-liart first discovered in the year 1683 that the advance of the needle was not 
regular, but was subject to variations. The same subject is, however, already 
mentioned in the Philosophical Transactions, vol. iii. no. 37, p- 7~6, in an 
Extract of a Letter written by Dr. B. to the publisher, concerning the present 
Declination of the Magnetic Needle, dated 33rd of May 1668. The author 
of this letter says that he had received these observations from Capt. Samuel 
Sturms, an experienced seaman, who had made them in presence of the ma¬ 
thematician Staynred, near Bristol, on the 13th June 1666. These obser¬ 
vations arc as follows: 


Height of the 
Sun. 

Azimuth of the 
Sun with the 
Magn. Merid. 

True Azimuth 
of the Sun. 

Declination. 

o / 

44 20 

39 30 

31 50 

27 42 

23 20 

O 1 

72 0 

80 0 

90 0 

95 0 
103 0 

0 , 

70 38 

78 24 

88 26 

93 36 
101 23 

1° 22 W. 

1 36 

1 34 

1 24 

1 23 


These observations were re|)eated by this gentleman, in the same place, 
on the 13th June 1667, and he then found that the declination was 6' more 
west. The same seaman also said, that in diflcrcnt places he found u dificr- 
ence in the declination from 3' t'o T -— 


for 
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for us to dive with our bed% eya» into bowels of the 
earth, the greatest depth to which we have arrived being 
trifling compared with the actual diameter of the globe'yet 
the interior of the earth is revealed by its eftects) on its sur¬ 
face. Thus, the experiments on the d^iation of the plumniet 
from the vertical line in the vicinity of mountains, snow that 
the mean density of the mass of the earth is five times greater 
than that of water; and that consequently this mass is denser 
than most hinds of stone, and is therefore for the most part 
metallic. Thus the periodical annual and diurnal motions of 
the magnetic needle are a mute language, telling us what is 
passing within the earth. Thus tlie aurora borealis is perhaps 
the result of a contest of powers set in motion by the different 
substances of the earth, substances which by these means may 
one day become known to us. For we may justly conclude 
of the causes from their effects, which is the usual way of extend¬ 
ing our kiiowletlge of nature. 

Tet, although this investigation affords a great interest both 
for theory and practice, it is not every person’s business to 
enter into mathematical investigations. I thought, therefore, 
that I might gratify many readers in giving here a popular 
sketch of the results of iny investigations on terrestrial mag¬ 
netism. 

The accompanying charts (Plates I. and II.) represent two 
segments of the surface of the earth from the poles to the 50th 
degree of latitude. The longitudes tire calculated from the 
meridian of Greenwich, as most observations have been made 
by British seamen, who calculate from that meridian. The 
arrows on the charts indicate the directions of the magnetic 
needle; the entl of them, towards the opposite side of the pole, 
denotes the place of observation; and the angle formed by the 
geographical meridian with this end of the arrow is there¬ 
fore the variation of the needle found in the observation. The 
observations given on the southern chart are all Captain 
Cook’s, and were made between the j'ears 1772 and 1777: the 
observations on the northern segment are by Captains Cook and 
Phipps, Admiral Ldvenorn, Captain Billings, and others, made 
about the same jieriod. Some of them have the time of the ob¬ 
servation affixed to them. The most important observations 
made during the lastKnglish north-polar expedition (1818—• 
1820) are marked with an asterisk. As these observations 
embrace so short a space of time, they may be considered as 
being contein}>orancous, and thus show the magnetic condition 
of the earth in the vicinity of the poles during the quarter of a 
century just elapsed. 

The variation in all Europe is now westerly. If we go from 

east 
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east to west by the Atlantic Ocean to Greenland, it increases 
in proportion as we approach the southernmost points of 
that country. Thus it is at St. Petersburg about = 8° W., 
at Stockholm = 15f°, in Christiania = 20°, in London = 
24^°, on the nortli coast of Iceland above 40°, and in the co¬ 
lony of Godtliaab in Greenland above 51°. From the western 
coast of Greenland to Hudson’s Bay it decreases again by some 
degrees: but in Hudson’s Bay this decrease is so strong, that 
in the year 1769 it was found in fort Prince of Wales, on 
the western coast of the bay, to have been only = 9° 41'. If 
we proceed on the continent, it disappears entirely, bccopnes 
then easterly, and incieases so ra})idly towards the western 
coast of America, that if was, according to the observation of 
Cook in tlie year 1778, in Nootka Sound = 19° 51' K.; and in 
the same year, in the northernijiost part ol' Behring’s Straits, 
= 35° 37' E. If we extend the arrows in Nootka Sound and in 
Hudson’s Bay and Strait, we see them meet in one pt)int, 
which is about 20^ distant from the pole, and about 259° east 
of Greenw'ich. 

In fact, every apparently straight line on the surface t)f the 
earth is the arc of a great cirtde. If, then, we wish to determine 
the situation of this }ioint more accurately, we must combine 
some of the above-men titmed points of declination, two by two, 
(for instance, in Nootka Sound and in fort Prince of Wales), and 
caleulatii]g, accoi'ding to the rules of spherical trigonometry, the 
situation of the point of meeting of these prolonged lines of 
mjignetical direction (the magnet ical point of convergence), we 
shall obtain as many detei minations of the same as we have 
pairs of observations. In t>rder tt> obtain the situation of this 
point, I have made use oi’ the following observations: 


Observer. 


Iflutchins 




Place of Ob¬ 
servation. 


» •» 

Hudson's 

Strait 

Hudson’^ l^ajr 
Fort Moose 
Fort Albany 


Time. 


,1774. July 23 


I West 

North I Long. Declin. 
Lat. j from , West. ^ 
' Lond. 


I o 

3 i (jy 


(M 43 


— 27 ,(J2 23 I 71 30 42 50 2 


— 28 
Aug. 14 
Sept. 8 
— 14 


Ft. Pr. of Wales j 1769. — 


62 25171 30 44 
36 63'85 22 £8 

51 20,82 30 17 

52 22 j 82 30 17 

58 47194 4 9 


Among these ob^rvations the 7th cttn be most relied u})oii, 

» L>een mad<I on shore by the astronomer Wale.s, by 
f a large compass anil an exact uiei idian, and being 

, the 
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tlie mean of 21 observations made within a few days. If we 
calculate from them the situation of the point of convergence, 
tile following will be tlie result: 


From Nos. 

Situation of the Pciiit of Convergence. 

Distance from 
the Pole. 

Longitude West 
from London. 


0 / 

0 t ■' 

2 and 7 

19 44 

99 53 

1 — 7 

19 42 

99 54 

1 — 5 

19 32 

101 24 

3 — 4 

19 23 

105 20 

Mean 

19 33 

101 45 


As the result of the 4th observation deviates considerably 
from the others, and having moreover reason to believe that 
1 have noted it wrtmg, we will omit it entirely*^. As, more¬ 
over, from the reasons given abov% we must consider the 7th 
observation the most accurate, I thought that I ought only to 
rely on the mean obtained from the cletcrminations 2—7 and 
J—7, by which we obtain the following for the determination 
of tbe })oiut of convergence in 1769: 

13istance from the pole.= 19° 43' 

Longitude W. of London . . . , = 99 53^ 
-K. of Greenwich . . . = 259 58 


If in the North we follow' the coast of Norway, the declina,- 
tion decreases, and at last entirety disappears in the White 
Sea. Thus Hohr found it in the year 1818, in Bergen = 24° 
1 S' W.; Lieut. Christie, in Vadsbe in Varangerfiorden, the 
28th of June of the same year, = 7* 55'. In the year 1770, in 
the vicinity of Spit/.bergen, Captain Phipps foun(l..t;he decli- 

The observation No. 4, is given by Lamftort (Mslfim^Jahrb. 1779, 
p. 148) as I'olluws : A'ariatioii .J4® U' \V. Long. 292® 11 '. l.at. 56° 33'. 'Flic 
point ol’convergcni’c is calculated after this. On the other hand, 3 011 w ill find 
HI iny extracts from the Philosophical 'Fransactions for 1775, the latitude 
= 56° 53', and the declination = 28° 0' W., which would remove the re¬ 
sult still further. As 1 have not the above work Hif Hand, [ cannot make 
out where the error lies.”—On the Afagnetis^n of the Earth, p. 90^ ndfce, 
Aeeordingto the Philosophieal Transactions for 1775, p. 135, Lamf)er|^c4|||i 
rect: Hutchins, however, adds: •* Tisese expcriuieiits were made in cal||iinc- 
tion with Capt. Richards, in the cabin of the Prince Rupert,“whilst she lay 
among the ice. The ship freqtientb' varied the posi^u of A 6 r head ^ point 
of the compass; hut by replacing the ins 
sion, [ have the greatest reason to think 
nearly three hours) are pretty accurate, 
we may be justified in entirely overlook] 


these observations (i^ichll 
” ^d er all these cincum 
hg^ gpgftb servation.-.;^' 
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nation in some places between 11‘^ and 12^, and in others 
about 20'^. Capt. Hucliaii and Lieut. Franklin found the de¬ 
clination in the discovery ships Dorothea and Trent, in the 
year 1818, in most places near Spitzbergen about 24°. If 
we draw on these places in the chart arrows forming the 
above-mentioned angles with the meridian, their continuation 
will not go through tlie point which we found above at 1.9° 43' 
from the pole, ana 259° 58' E. of Greenwich. The same will 
be the case with the extension of the arrows that may Ikj drawn 
in die northernmost parts of Behring’s Straits and in north¬ 
eastern Siberm. By this we are led to the sujipusition that 
there must be somewhere in the Siberian Ocean a magnetic 
pole which attracts the northern pole of the needle,—in the sea 
between Spitzbergen and Norway, towards the east, and in 
eastern Siberia and Behring’s Straits, towards the west. 

The following observations may serve to deterininc the po¬ 
sition of this point of attraction 



Thence we see that the western declination entirely disap¬ 
peared in 1805, before we arrive at Casaii; from Casan to 


• The observations for the year 1805 are by the counsellor of state Schu- 
l»ert, and are found in Bode’s AUran. Jahrh. 1800: the others are by dif¬ 
ferent literati who resided in various piirts of Siberia in ortler to observe 
the transit of Venus through the Sun in the years 1701 and 1700, and are 
given in Bode’s Jahrbuohe for 1770.—H. 


Tobolsk 
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Tobolsk the eastern declination increased; and again decreased 
towards Irkutsk, where it was only = Further east it 
must vanish entirely; for in Jakutskoi, Billings found in 1788$ 
a westerly declination of 2°. Further east from Jakutskoi 
this western declination disappears again, and becomes in 
Kamtschatka, and the whole of north-western America, again 
easterly. Thus we see that there are round the north pole 
four places where no declination is found: viz. 1st, on the 
west coast of Hudson’s Bay; 2dly, in the line between the 
White Sea and Casan; Srdly, a little eastward of Irkutsk; and 
4thly, a little eastward of Jakutsk. Between the first and se¬ 
cond distance, i.e, in north-eastern America, the Atlantic 
Ocean, and all Europe, the declination is westerly; between the 
2d and 3rd, i. e. in the greater part of Siberia, it is easterly; 
between the 3rd and4th, i, e. in eastern Siberia, it is westerly; 
and between the 4th and Isl, i. e. in Kamtschatka, the northern 
part of the Pacific Ocean, and the north-west part of America, 
it is again easterly. 

If we continue the arrows which point out the direction of 
the magnetic needle in Siberia in the year 1805; for instance, 
in Tobolsk, Tara and Udinsk, we see them c^onverge in one 
point, situated about 5"' from the pole, and between the meri¬ 
dians 110° and 120° E. of Greenwich. Ifw^e combine the ob¬ 
servations, by pairs, and thereby calculate the position of the 
magnetic point of convergence, we have the following results: 


From Nos. 

Distance from 
the Pole. 

Longit. from 
Ferro. 

13 and 15 

O 

i 

O 

i 

7 

4 

27 

134 

6—15 

4 

50 

133 

31 

6 — 14 

3 

51 

155 

54 

6 — 16 

5 

16 

! 

124 

58 

Mean . . 

4 

36 

1 

137 

71- 


Thus the mean of all gives the distance from the pole at 
4° 36', and the longitude from Ferro =137° 7’\ : but a mean 
of the tw'o first which agree best, gives the distance from the 
pole at ss 4° 38' 30", and the longitude from Ferro = 133° 49', 
or 116° 9' from Greenwich. 

From the above observations it appears that the declination 
in Siberia has changed every where from 1761 to 1805. Thus 
at Casan, it was in the year 1761 = 2° 25' W., in the year 
1805 = 2° 2' 30" E., or in forty-four years it had a change of 
=s 4° 27' 30", or 6'*1 per annum. The change in Catha- 
Vol. 67. No. 334. Feb. 1826. Q rinenburg 
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rinenburg during the same period is = 4° 37^ or G'*3 per 
annum; in Tobolsk = 3^ 23', or = per annum; in 
Jakutskoi, from 1768 to 1788, = 3^ 15', or = {)'’7 per aim. 
Thence we find by interpolation, that in 1770 the declination 
in Jakutskoi was = 4'^ 50' W., in Tobolsk = 4" 27' E., and 
at Barnaul 2'’ 45'. If we pair these declinations in the usual 
manner, we find the situation of the point in 1770: 


According to the Observations 

Distance from 
the Poles. 

Longit. from 
Ferro. 

* 

% 

In Tobolsk and Jakutskoi 

In Barnaul and Jakutskoi 

O ^ 

4 4 

4 24 

o / u 

117 31 0 

120 48 0 

Mean . . . 

4 14* 

119° 9' 30" 


If we compare with this the above result for the year 1805, 
we find the distance from the pole to have reinainetl nearly 
the same, but that the longitude of this point increased from 
1770 to 1805; the change during these 35 vears having 
been = 133° 49' — 119° 9'30" = 14' 39' 30", or 25'-128 per 
annum. I'/nts this magnetic pole has a motion from urst to 
east. Whether its course be a circle round the terrestrial jiole, 
or a differently curved line, or whether it be merely an oscil¬ 
lation, must be learned from the exjierience of future ages. 
If we assume a uniformly circular motion, the period of the 
revolution, according to the degree of veh^city found above, 
would be 860 years. 

Whether the magnetic point of convergence found above in 
North America be also moveable, must be detei niined by cal¬ 
culating its position from older observations, and comparing 
it with that of the year 1769. 

The following observations of declinations, made at the Fort 
Prince of Wales, distinctly show that this point has a percep¬ 
tible motion towards the east: 


By Chr. Middleton 

••• ••• ••• 

••• ••• ••• 

By W. Wales ... 


172.7= 

21' 

0' 

w. 

annual 

1 738 = 

18 

0 


1.3'9 

1742 = 

17 

0 


15 0 

1769 = 

9 

41 


16 3 

1798 = 

1 

0 

K. 

22 1 

1813 = 

6 

0 

E. 

20 0 


■t 


From 


• In the original, as well as in the work on the magnetism of the earth, 
p. 94, it is stated by mistake at 4® 17' instead of 4° 14'. 
f These two observations arc from the MS. journal, entitled I lis Majesty’s 

sloop 
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From tliese observations it would appear that the declina¬ 
tion in Fort Prince of Wales in the year 1795, was =0 ; that 
therefore the magnetic converging point lay north of it, viz. in 
the meridian SGS"" 48'. We have seen above that in the year 
1769 it lay in 209"^ 58'; and consequently that from 1769 till 
1795, i.e. in the sjiace of 26 years, this point moved 5° 50' from 
west to cast, by which the annual variation would amount to 
13'*45. The Ibllowing observations made in Hudson’s Bay 
ini818, and whicli are also extracted from the above-quoted 
log-book, will determine the point more exactly. 


1813. 

North Lat. 

Long. W. from' Declination. 
Greenwich. 1 

1 

Nos. 

Aug. 1 

o , 

62 16 

O i 

70 17 

; 

SO d W. 

1 

11 

62 47 

80 17 

: 45 0 

2 

Sept. 3 

58 48 

94 16 

6 0 E. 

3 

23 

58 18 

88 50 

10 0 W. 

4 

25 

60 35 

81 30 

1 36 0 W. 

1 

5 


Calculating these observations by pairs, in the usual man- 
nej-, we find the following situation of the American point of 
convergence: 


From Nos. 

Distance from jLong. W. from 
the Poles. j Greenwich. 

1 and 3 

2 — 3 

1 — 4 

3 — 5 

O 1 ) O J 

21 44 j 91 35 

23 40 : 92 18 

22 9 ■ 93 22 

23 47 1 92 21 

1 

Mean [ 22 50 j 92 24 


According to some older observations by Chr. Middleton, 
I have laid down the situation of this point for the year 1730, 
in my work on the magnotism of the earth, (p. 90, 91,) as fol¬ 
lows. Distance from the pole = 19" 43', and eastern longitude 


sloop Brazen’s Remark-book between the 31st of Jane and 5J4th of Novem¬ 
ber ill Hudson’s B.iv ; which 1 read in the year 1819, together with 
a great many other ship-Jiuirnals and log-books in the Marine Chart Office 
of the Adiniraltv in London.—11. 

Q 


from 
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from Greenwich = 108° 6'. It* now we place these three de¬ 
terminations toother, we obtain: 

Distance from Long. W. from 

the Pole. Greenwich. 

1730 19° 15' 108° 6' 

1769 19 4.3 100 2 

1813 22 50 92 24 


Which distinctly shows that this magnetic pole has also a per¬ 
ceptible motion towards the east; and it seems also to follow 
that it moves away from the terrestrial pole. From the year 
1730 to 1796, i.e. within 39 years, it has moved 8° 4', or 12'’41 
in every year more east; from 1769 to 1813, i.e. within 44 
years, this motion amounted to 7° 38', or 10'* *41 annually. 
Whether this difference arises from an inequality in the motion 
or an error in the observation, we must leave to the decision 
of future generations. 

As the northern pole of the magnetic needle is directed to¬ 
wards this point in the whole of North America, we seem to 
be justified in concluding, that if we were to travel round it 
W'ith a compass, the needle w'oiild in that time make a com¬ 
plete revolution. If then we are south of this point, the 
northern pole of the needle will point due north, or in other 
w'ords, there will be no variation at all on this spot: to the 
north of it the northern pole would point to the south, or the 
declination w'ould be 180°; to the east of it the declination 
would be 90° W., and to the w'cst it would be 90° E. The 
justness of this conclusion is proved from the observatiojis of 
Captains Ross and Parry in the years 1818, 181.9 and 1820, 
some of which are marked on the chart. Most of these arrows, 
as may be seen, are directed to one point; and the situation of it 
in the year 1820 might be determined in the manner described 
above. As these observations are very irnporttint for the theory, 
and we may probably have no speedy opportunity of making 
observations in these inaccessible parts, I shall proceed to give 
the most remarkable of them. 

[To be continued.] 


XX. On the Combmations of Antimony'with Chlorine and Sul¬ 
phur. By M. Heniii Rose*. 

I. Combmations of Antimony and Chlorine. 

"VI^HEN pulverized antimony is distilled with an excess of 
^ * corrosive sublimate, it is known that there is obtained a 
soliil compound of antimony and chlorine, which melts at a very 

* From the Ariuain tic Chimic, torn. wix. 


moderate 
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moderate heat. It attracts the humidity of the air, and is con¬ 
verted into a liquid similar to an emulsion’*'. 

Treated with water it changes, without giving out heat, 
into hydrochloric acid and a compound of the oxide and chlo¬ 
ride of antimony. This white powder, which is precipitated 
by mixing the chloride with water, is entirely volatilized when 
lieated by a blowpipe in a little matrass; it contains therefore, 
neither antimonious acid norantimonic acid: but as this chlo¬ 
ride of antimony is converted by water into hydrochloric acid 
and oxide of antimony, it must correspond to them in compo¬ 
sition ; and as oxide of antimony contains 3 atoms of/)xygen, 
the antimony must be combined with 3 atoms of chlorine in the 
solid chloride of antimony, or contain 


Antimony.54*85 

Chlorine.45*15 


100*00 

Yet as Dr, John Davy’s analysis of this solid chloride of an¬ 
timony gives a different resultf, I analysed it in the following 
manner. I poured water on a quantity of the chloride, and 
added tartaric acid, until the liquid W'as perfectl}' clear and 
ceased to become milky by adding afresh a large quantity of 
water. I then passed a current of sulphuretted hydrogen 
through the rujuid, till sulphuret of antimony was no longer 
j)recipitated. This sulphuret, wiiich was orange-coloured, was 
washed on the filtre, w'eighed and dried, then melted in a glass 
tube; it gave a black sulphuret of antimony, and only traces 
of sulphur : it was therefore the suljduiret of antimony con¬ 
taining 3 atoms of sulphur, or precisely what ought to be 
formed under these circumstances. As, how’ever, it contained 
traces of an excess of sulphur, in consequence of the sulphu¬ 
retted hy drogen which had been passed for a \ery long time 
through the liijuid, I heated a part of this sulphuret in a bulb 
blown in the middle of a glass tube, ami passed over it a cur¬ 
rent of hydrogen dried by chloride of calcium. The sulphu¬ 
ret of antimony was decomposed; and there w’as obtained an¬ 
timony, sulphuretted hydrogen, and traces of sulphur. 

The liquor, separated from the sulphuret of antimony, was 
slowly heated, to drive off the sul})hurctted hydrogen, but not 

• The ordinarj' butter of antimony in pharmacy, which forms a clear 
liquid, is not a suliition of the sidid chloride of antimony in a small quantity 
of water, but in muriatic acid ; for the Phannacopoeias prescribe for its pre- 
purntion a greater (luantit} of acid than is necessary for the formation of the 
solid chloriilc. 

f According to Dr. Davy, the chloride contains: 

Antimony ...... (>0'42 

(’hlorinc.39-58 

100 00 


the 
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the hydrochloric acid, wliich cannot be separated from water 
by heat when it is mixed with it in small pi\»j)ortion. The 
hydrochloric acid was then jnecipituted by nitrate of silver. 
The cliloride of silver obtained had notwitlistandinf^ a black¬ 
ish colour, from a slight mixture of sulphuret of silver. The 
results of this analysis were: Antimony 1*.‘>37 gramme (29*9 
grs.), and chloride of silver 6*886 grammes (106*8 grs.), equi¬ 
valent to 1*699 gramme (24*7 grs.) of chlorine. The cliloride 
of antimony then is composed of 


Antimony.58*27 

Chlorine.46*73 


100*00 

If I had obtained the chloride of silver quite free from sul- 
phiiret of silver, this result would agree much more with the 
calculation. 

If a current of dry chlorine is made to pass over heated 
metallic antimony, another chloride of antimony is ob- 
taine^l. The antimony burns vividly in the gas, emitting 
sparks, whilst a very volatile liquid is formed. This liquid is 
white, or of a very light yellowish tint; it also contains chlo¬ 
ride of iron, if the antinioin' employed contained a portion of 
this metal. Tlie chloride nevertheless remains at the bottom 
of the vessel, and does not dissolve in the li(|uiil. This resem¬ 
bles, in all its external characters, the fuming spirit of Liba- 
vius; it has a strong and disagreeable smell, and fumes in the 
atmosj)hcre. M’hen exposed to the air, it atti*acts water and 
changes into a white mass, in which white crystals form, which 
afterwards dissolve without rendering the solution milky. 
Tiiis phenomenon is caused by a property t>f the liipjid chlo¬ 
ride of antimoii}’, (which it possesses in common with the 
fuming spirit of Labavius,) of lorming a crystalline mass when 
mixed with a little water. 

The liquid chloride of antimony heats strongly when mixed 
with a greater quantity of w^ater ; it bectmies milky, and a j)re- 
cipitatc is formed having the properties of hydrated mitimonic 
acid. Heated gently, it gives ofl’ water and becomes yellow¬ 
ish; but at an elevated temperature it becomes while. The 
liquid contains hydrochloric acid. As the litjuid chlori<le of an- 
dmony is changed by water into the hytlrochloric aiul antimo- 
iiic acitls, which last contains 5 atoms of oxygen to I of .aiiti- 
monv, it follows that this chloride cmitains 5 atoms of chio- 


rine. to 1 of antimony, or 

Antimony.1-2*15 

Chlorine .r)T*85 


l ()()*00 


I analvsed 
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I analysed tlio litjuid chloride of antimony exactly in the 
same manner as the solid chloride. By sulphuretted hydro¬ 
gen I obtained sulphurct of antimony; also orange-coloured, 
but a little })aler than the sul}>huret obtained in analysing the 
solid chloride. It contained ,<5 atoms of sulphur to 1 of anti¬ 
mony. Treated with dry liydrogen, it is converted into me¬ 
tallic autiniony and suljdiur, and sulphuretted hydrogen is dis¬ 
engaged. I obtained 1 *980 grammes (30*6 grs.) of metallic anti¬ 
mony; and the lifjuid, scj)aratecl fr()m the sulphuret and preci- 
pitatetl byjiitrate of silver, gave 1TT64 grammes (181*6 grs.) 
of chloride of silver, equivalent to 2*902 grammes (44*8 grs.) 
of chlorine. The chloride of silver, however, contained a little 
more sulphuret of silver than that obtained in the analysis of 
the solid chloride. The residt of this analj sis is, then, 40*56 
of antimony, and 59*41 of chlorine; which differs from the cal¬ 
culated result *. but the diflereiice is produced solely by the 
sulphuret of silver which is left mixed with the chloride. 

It is not the liquid chloride of antimony that is obtained 
when dry chlorine is passed over sulphurct of antimony con¬ 
taining 3 atoms of sulphur, but it is the solid chloride of anti¬ 
mony aiul the chloritle of sulphur which are formed. The 
chloride of sulphur may be separated from the chloride of an¬ 
timony by gently heating them in a very nanow-mouthed ma¬ 
trass : there remains then only chloride of antimony. This is 
the same jirodiict which is formed when gray copper is ana¬ 
lysed by chlorine; chloride of antimony containing 3 atoms 
of chlorine, and chloriile of sulphur containing 2 atoms of 
chlorine only arc obtained. There is no double chloride 
formed, the chloride of sulphur remains on the solid chloride 
of antimony. Heated gently, so as merely to fuse the chloride 
of antimony, the latter dissolves completely in the chloride of 
sulphur, and forms with it a homogeneous licpiid; but thochlo- 
ride of antimony is precipitated in crystals on cooling. This is 
one way of obtaining large crystals of this chloride; but it must 
be filtered quickly through blottiTig-paper, to separate them as 
much as possible fioni the adhering chloride of sulphur. 

It is remarkable that the liijiiid chloride of antimonj* is pro¬ 
duced only by the action of chlorine on metallic antimony, 
but that none is formo.tl if tin* chlorine is made to act on the 
sulphuret of antiuKaiv.'*' 

II. Co7n- 

* I several tiiuc'! piisseti ehlorine over sulphurct of antimony, niul always 
found the same result. I imafruu'i!, for leasoiia which 1 shall hereafter 
state, that chloride of aiitiiii()ii\ with atoms ofehlonne was formed. Yeti 
only obtaiiie*! chloride witli 3 atoni^. if I drovi* ot! the chloride of !.ul[)hur. 
I was then induced to helh'ic that xJalkUu-. of chlorine were ‘•e[iaruted from 
the chloride of aiitimom, and liad eoiiihincd with the chloride of sulphur,- 

with 
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II. Combinations of Antimomj and Sulphur, 

I have made man^ experiments on the sulphurets of antimo¬ 
ny, and only found three which correspond with the oxides of 
that metal. 

The sttlphuret of antimony with 3 atoms of sulphur has dif* 
ferent colours. That which is found native is of a lead-gray. 
Its campo«>ition has been made known by Berzelius. It is 
analogous to the oxide of antimony, with S atoms of oxygen; 
for it diNv^ves without residuum in hydrochloric acid, disen¬ 
gaging only sulphuretted hydrogen. 

The same sulphuret of antimony is obtained by passing a 
current of sulphuretted hydrogen through a solution contain¬ 
ing oxide of antimony; but it is of an orange colour, nearly 
similar to that of the golden sulphuret. It becomes brownish 

drying, and then takes an aspect more like kermes. This 
same sulphuret is obtained by passing sulphuretted hydrogen 
through a solu^n of tartar emetic, or through a solution of 
butter of antimony in water and tartaric acid. 

The kermes qiineral is, as M. Berzelius first showed, of a 
composition exactly simffhr. Its colour, however, is brownish 
red *. 

The deuto-sulphuret of antimony with 4 atoms of sulphur 
is of an orange colour, very like that of the golden sulphuret. 
It is formed, if sulphuretted hydrogen is passed through a 
solution of antimonious acid. Nevertheless, tartaric acid must 
not be added to enable the liquid to be diluted with water, but 
hydrochloric acid onlyf. The best way to obtain a solution 
of antimonious acid, is to dissolve antimony in aqua regiii, and 
to evaporate tlie solution to dryness. Then the antimonic 
acid whidi is formed is chaiigetl into antimonious acid by a 
red heat; this is fused with caustic potash, and the melted 
mass is treated with hydrochloric acid and water till a clear 
liquor is obtained. I precipitated this solution by sulphuretted 

with which they had peHinj)'! formed a clilorido witli 4 atoms of (hloriiir. 

1 therefore passed some chlorine over chloride of sulplinr, and carefully pu¬ 
rified it by distillation from tlie sulphur dissolved, in onlor to detect such a 
ohloride of sulphur. The chloride of sul|ihur indeed took a little darker 
colour; hut there was no other ehuiigc, although I made the chlorine {)abS 
over it for a long time. 

* I analysed a kermes that I had prepared hy digesting hlack sulphuret 
of antimony with a solution of carbonate of potash. I <lried it at a niotle- 
rate tempeiaturc, until it contained no more hygroseojjie inoistiire, and de¬ 
composed it by hydrogen. 0*7 111 gramme (11’l grs.) of kermes gas e me 
gramme (S grs.) of antimony : its composition then w as 7antimony and 
27*68 sulphur. 

f Very rcnuirkahlc results are obtained if tartaric acijl is added to anti¬ 
monious acid. —I shall make it the subject of u scfniratc memoir. 

hydrogen: 
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iiydi'ogcii: the siit])liuret ol)tained, after being carefully dried, 
was decomp()S(‘d by hydrogen. I obtained in one trial 1*305 
gramme (20*1 grs.) of antimony from 1 *973 gramme (30*5 grs.) 
of sulphiiret, and in another 0*977 gramme (15*1 grs.) of anti¬ 
mony from 1*468 gramme (22*7 grs.) of sulphuret. It is then 
composed, according to the first trial, of 


Antimony.66*14 

Sulphur.33*86 

100*00 

and, according to the other, of 

Antimony.66*55 

Sulphur.33*45 

100*00 

The composition, when calculated, is 

Antimony.66*72 

Sulphur'. 33*2a 

100*0(r 


'The sidphurcl of antimony with 5 atoms pf sulphur to 1 
‘ of inelul, which corresponds to untim'^nic acid, and which, by 
calculation, contains 61*59 of antimony and 38*41 of sulphur, 
is rcali/ed in the «o/r/rM sulphuret ol'the shops. The different 
methods of its preparation arc well known. It is also obtained 
if a current of sulphuretted hydrogen he passed through so¬ 
lutions \\ Inch contain ant iinonic acid: as, for example, that 
of the li(juid cldunde of antimony in water, to which tartaric 
acid has be<.n added, 'flio precipitate obtained is of an orange 
colour, j)aler than the precipitate from solutions of oxide of 
antimony, and does not change colour in drying. 

I analysed the golden sulphuret in two ways: I dried it at 
a heat iiisuilicient to decompose it, till it no longer lost weight. 
It had th(‘n lost all its hygroscopic moisture. I generally made 
the analysis hy passing a current of diy hydrogen over the 
heated golden sulphuret. Sulplmr«*ttcd liydrogeii was formed, 
but never water: .sulphur was .sublimated, and metallic anti¬ 
mony remained. 1 also aiiaU .scd it by acjua regia, to wliich I 
added tartaric acid. 1 .separated the uiidis.solved sulphur, and 
]>rc<-ipilated tlu- sulpliurie aciti by muriate of barytes: this 
method, however, is .slower than that with hydiogen. An 
exact result is not obtained by fusing the golden .sulphuret in 
a small matrass to convert it into sul[)huret of antimony with 
3 atoms of sulphur, and calculating the composition of the 
former from the weight of the latter; iu>t onl) becan.se tlu* .sul- 
j)huret of antimony is not absolutely fixed,' but also because 
some oxide of antimony is formed by the air in the matrass, 
\’oI. 67. No. .33t. Feb. IS26. II which 
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which produces a crocus antimoriii with the sulphur sublimated 
in its neck. 

1 do not give the results of the analyses that I made of this 
sulphuret of antimony at a maximum, because they differ very 
little from the calculated result. 

III. Combinations of the Sidyhm'ct of Antimony 'iscith Oxide of 

Antimony, 

In the Pharmacopoeias, as is generally know'H, the names 
of Croats and nitrnm antimonii are given to the compounds 
in which sulpliuret of antimony combined with oxide of an¬ 
timony in various proportions. Kermes has also been taken 
for such a compound. M. Berzelius, however, has shown that 
it does not differ in its composition from the sulj>huret of anti¬ 
mony with 3 atoms of sulphur, and the analysis of kermes 
above given confirms this. 

There exists, however, a combination of sulphuret of anti¬ 
mony w'ith the oxide in a definite proportion, anti that is the 
native kermes of mineralogists {rothspicsglanzerz). The result 
of the analysis which I made differs a great deal from Klap¬ 
roth’s, from his having supposed that the whole (juantity of the 
antimony w'as both oxidated and sulphuretted, and from his 
having determined the quantity of antimony tmly*^. 1 ana¬ 
lysed the rothspiesglatizcrz from Braimsdorf, near Freiberg 
in Saxonv, which M. Weiss obligingly gave me tor this pur¬ 
pose. Tlie analysis was made by hytlrogen, in the same man¬ 
ner as those of the different sulphurel^ of antimony. 1 added, 
how'ever, to the apparatus a weighed tube containing chloride 
of calcium, to absorb the water formed. I obtained in one 
experiment 0*676 gramme (10’4 grs.) of antimony, and ()*054' 
gramme (0*84 grs.) of water, trom 0*908 gramme (1 !• grs.) of 
the mineral, or 74*45 per cent of antimony and 5*‘JJJ ofoxygen ; 
and in another, from 0*978 gramme (15*1 grs.) of the mineral, 
0*740 gramme (11*4 grs.) of antiniony, and 0*01-7 gramme (0*73 
grs.) of water, or 75*66 per cent of aniimony ami 4*27 ofoxy¬ 
gen. I then dissolved 0*340 gran)ine (.'>*24 gis.) of the nfmeral 
in aqua regia; I added to the solution tartaric acid, and })re- 
cipiuited by muriate of barytes. I obtained 0*517 grannne 
(8 grs.) of sulphate of barytes, equivalent to 20*47 per cent of 
sulphur. 

If the mean be taken of the oxygen of the first two analyses, 

* heitrugc, t. iii. p. 182. The conipositioii of this miacrul is, .nccoriling 


to him. Antimony.67*80 
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Sulphur.19*76 
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that is, 4*78 per cent, and the quantity of antimony required to 
form the oxiile be added to it, the remaining quantity of metal is 
suilicieiit (sliglit errors of observation being neglected) to form 
witli the sul))liur the sulphiirct of antimony with 3 atoms of sul¬ 
phur. It will moreover be Ibund, that the quantity of the oxide 
of antimony is to the quantity of sulplmret as tlie w'eight of an 
atom of the first is to the weight of 2 atoms of the second ; so 
that the native kermes consists of 1 atom of oxide of antimony 
and 2 atoms of sulphurct of antimony, or of 

ISulphuret of antimony . . . 69‘86 

Oxide of antimony.30*14 

_ • • • 

The chemical formula is then 5 ^ + 2 5 s®, which M. Ber¬ 
zelius had already assigned for the composition of the native 
kermes. This composition is remarkable, as it offers the only 
example of a native crystallized oxy-sulphuret. 


XXI. On Mr. Bukns's Comniunicaiiom respecting the Double 

Altitude Problem. 

'Po the Editor (jf the Philosophical Magazine and Jmirnal. 
Sir, 

T CERTAINLY did not intend to notice further the com- 
iiiunications of your correspondent Mr. Burns; but I must 
ret|uest you to point out a most singular misquotation which 
he makes from my last letter. I stated that “ I noted the mis¬ 
take in his assinujUion in italics;” Mr. B. quotes the remark 
thus, ‘‘ I noted the assum})lion in italics.” 

No pei'son actjuainteil with what has been done on the dou¬ 
ble altitude })roblem, will I'xpect any notice to be taken of 
Mr. Ifs tliiril ami fourth st)lutions, as there is nothing new 
either in the princijiles of the solution or the formnhe employed. 

Your obedient servant, 

(ireenwith Ilot-pital, Fi‘l>. IS, E. IllDDLE. 


To the Editor of the Philosophical Magazine and Journal. 

Sir, 

Having, with a little surprise, noticed a paper in your very 
useful work, No. 329, entitled “ A short IVIetliod of finding 
the Latitude at Sea by Double Altitudes and the Time between,” 
by .fames Burns, B.A., I beg leave to say that, though it 
certainly is a kiml ol’double altitude, which he has investi¬ 
gated, it is not the problem that generally goes under that 
name, and which is so very puzzling to navigators in general: 

H 2 neitJjer 





132 Mr. Beverley on the Double Altitude Problem. 

neither has he, in tliat paper, given a solution to the problem 
which he professes to solve. 

The observations of Messrs. Riddle and Henderson are well 
founded; and I wonder you have not heard from more of your 
correspondents on the same subject: for after all he has ad¬ 
vanced or advance in its favour, it is evident he has proposed 
one problem and solved another. I do not hesitate a moment 
in saying, in the words of Mr. Riddle, that in his first ]ia]H'r 
“ he has altogether misapprehended the nature of the pro¬ 
blem.” And though he has been practising it these six months, 
W'e have not yet received from him a direct analytical solution 
of a double altitude. The one he has given us at jiage 50, 
yol. Ixvii., which is identical to the one at page 345, vol. Ixvi., 
is the same in substance as those given in lolly’s Spheroids, 
Bonnycastle’s Trigonometry, &C.&C. —as it represents no more 
than the several trigonometrical operations in algebraical terms. 

The horary angles cannot be determined by any less la- 
borioHS an investigation than the latitude itself; neither do 
the ^^Horary^Tables” show those horary angles at all. They 
only show the horary angle w’hen the latitude, altitude, and 
declination are given, or the latitude when tiie horary angle 
is given. They might, however, be of excellent use in siu'^lc 
altitudes, if they were about sixty times as extensive as they aiv. 

In ^Ir. B.’s first paper, 1 cannot see how far he can con¬ 
ceive himself justified in endeavouring to depretiate the very 
valuable labours of Mr. Douwes and Dr. ]hiukle\, while at 
the same time he is })ursuing a problem of a ijuite dii’lerent and 
inferior nature, and which is no more than the (leclinafion, 
two altitudes of the sun, and the times from noon when those 
altitudes were taken, given to find the lalitudt.. 

^’(nirs, ivc. 

Brompton, near Scarborough. Thomas Bemciiley. 

Feb. 13, 


[Mr. Beverley proceeds at great length to the discussion of 
this problem, and states the mode of its solution as given in his 
forthcoming Mariner’s Celestial (luide: but as so much has 
been said alreatly upon the subject, w'c are desirous of bring¬ 
ing it to a close. We shall have great pleasure in hearing 
from Mr. Beverley on any other scientific subject, and arc 
sure that he w ill not attribute our shorteiiii^'- his communica¬ 
tion to any want of respect for the talent wiiii which he has 
treated the subject.— Edit.] 


XXII. /Vo- 
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XXII. Proceedings of Learned SuciHies, 

ROYAL SOCIETY. 

Feb. 2.— A 1*APER was read On the magnetizing power 
of the more refrangible rays of light; by Mrs. 
Mary Somerville: communicated by William Somerville, M.D. 

'Fhe reading was commenced of a paper On tlie action of 
sulphuric acid upon na})hthalinc ; by M. Faraday, Esq. F.R.S. 

Feb. 9.—The reading of Mr. Faraday’s paper was con¬ 
tinued. 

Feb. IG.—Mr. Faraday’s paper was concluded : and a paper 
was read. On the circle of nerves which connects the voluntary 
muscles with the brain; by Charles Bell, Esq. F.R.S. E. 


LIN.V.EAN SOCIETY. 

Feb. 6.—Read, A dcscrijition of the Plcctrophancs Lap- 
ponica, a species lately discovered in the British Islamls: by 
Prideaux Jt>hn Sell)}', Es(j. F.E.S. M.W’.S. Ed. 

Lapland Bunting {I'riuoilhi Lapponica Linn.), Emberiza 
mlcarafa I’emniinck ;— found in Lcadcnhall-market among 
Larks from Cambridgeshire. Fam. J'riugilUd<e\\goY^i. Gen. 
Plcctrophancs Meyer. This genus Mr. Selby slates to be in¬ 
termediate between Alauda and Emberiza. It aiiproaches the 
l(>rmer in tlie thickness of the bill, and in the Ibrm of* the feet 
and production of the hinder claA\. Its affinity to Emberiza is 
shown in the piculiar Ibrm of the bill characteristic of that 
genus: it dilfers, however, in having the first and second cpiill- 
feathers nearly erpial in length, and the longest in the wing. 

Read :dso, Some account of a collection ol' Cryptogainic 
Plants formed in the Ionian Islands, and brought to this coun¬ 
try bv Lord Guildford. Bv Robert Kavc Greville, LL.D. 

• * w * 

F.R.S. E. ixc.—Among the species described in this }wper 
the following are new:—Bvssoi de.t. ; Sporotriehnm badinm, 
Thalliis cavspilosus, badius: lilis teiiuissiniis, ctmfervoidcis, 
implexis, sporidiis concoloribus, ovaiibiis, acervulis distiiictis 
coacervalis.—C tastiuiaiyci ; Seleiotinm g]/rosi{7ii ; parviim, ni¬ 
grum, erunijiens, plano-convexum, sulcis gyrosis rugosuin, 
intus albidum.—A loe; Dclcsscria tenerrima^ frondc tenuis- 
siina, avenia, lineari, dichotoma, rosea, apice obtusa, soris spo- 
ridiorum sparsis.— Fccoiof.-e; Zu/n/na rubra, fronile reni- 
fonni, })lana, subintegerrima, fragili, nitida, rubri'i, lineis mi- 
nutissiinis longitudinaliter donsissime notata.—Musci; 7or- 

* \uthor of Flliistrations ttf Hritisli Ornitluili»}i}, a work of preiit merit ; 
the xcry accurate |ilales of wtiicJi arc hciuuifullj executed by Mr, Selby. 

tula 
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tula Nmihiana. Caiilis brevis simplex, foliis erecto-puteiitibiis, 
lineari-lanceolatis, acutis, siccitate lortuosis, tlieca subcylin- 
drica(named after LordGuildford .)—Brymn elcgans. — B. Don- 
ianum.—Hypnnm Licskea. 

Feb. 21.—The Ueadiny of Dr. F. Hamilton’s Commentary 
on the Ilortus Malabaricus, Part IV., was begun. 


GEOLOGICAL SOCIETY. 

Jan. 20.—A paper was read On the Geologv of Jamaica, 
by H. T. De la Beche, Esq., F.R.S. &c. 

JMr. De la Beche’s observations are confined to the eastern 
half of Jamaica, which includes the whole range of the Blue 
Mountains, the highest eminences of the island, those of Port- 
Royal, Spanish-Town,the Mocko Mountains, and other ridges 
of inferior elevation. These heights often include or are con¬ 
nected w’itb extensive plains, the principal of w hich are those 
of Liguanea, Vere, and Lower Clarendon, Luidas ^'ale, and 
St. Thomas’s. The rocks of oldest formation which presented 
themselves to the author, within this ilistrict, he reiers to the 
subniedial or transition series. They compose the greater 
partof the Blue Mountain range, and consist ot^ 1. Gray-wacke, 
both foliated and compact, coarse and line; presenting in short 
the usual variations common to this rock in luirope, and aji- 
pearing, on some points, to pass into tild red sandstone: 2. 
Transition limestone, apparently destitute of organic remains, 
compact, of a dark blneish gray colour, and traversed by veins 
of calcareous spar; occasionally associated with argillaceous 
slate, and its upper beds much inti’nnixed with sandstones. 
These stratified rticks throughout the Blue ^Vlountains gene¬ 
rally dip tow'ards the X.E. and K.X.E. at a considerable angle ; 
but there are frequent exceptions to this rule, and the strata 
are on the whole much contorted. They arc occasionally as¬ 
sociated with trap rocks, vi/. syenite-., greenstone-., and clay- 
stone porphyry. The author observed on one point, vi/. the 
southern slope of St. Catherine’s hill, a series of strata which 
he conceives to rej)rcsent the coal measures; the ohl red 
sandstone is however developed on a larger scale, and in more 
numenjus localities : so that the medial or carbonife?*ons series 


is ceruiinlv not wanting in Jamaica. Resting upon this ap¬ 
pears, on many points, a porphyritic conglomerate, associated 
with porphvrv, and occasionally with greenstone and syenite. 
Similar trap rocks, intermixed in the most varied manner, 
sliow themselves very extensively, composing the grc'uter part 
of the St. John’s Mountains, and the district bordering on the 
Agua Alta. One variety of porphyry met with by the author 
is conqiosed of nodular coticretions, separated by a soft argil¬ 
laceous 
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laceoiis substance, among which stringsof cluilcetlony are some¬ 
times found. It is remarkable, that the only instance of a 
simJiar structure which has occurred to the author, is in an 
amygdaloidal rock, decidedly of volcanic origin, at Black Hill, 
on another part of the island. 

These trap rocks arc found, generally, supporting the great 
white limestone formation., which occupies a very large portion 
of the whole island. This formation, from the fossils it con¬ 
tains, is referred by Mr. De la Beche to the tertiary series. It 
is principally composed of white limestone, most freqUenfiy 
very compact, and then strongly resembling the compact va¬ 
rieties of Jura limestom*. The strata are usually very thick, 
varying from 3 to ‘20 leet in breadth. In some districts, this 
r(»ck is interstratified with thick beds of red marie, and sand¬ 
stone, and white chalky marie. I'he compact limestone con¬ 
stitutes the middle part of the formation: the lower beds con¬ 
sist, chiefly, of sands and marles, sometimes associated with 
blueish gray compact limestones, at others with beds of earthy 
yellowish white limestone, containing an abundance of organic 
remains, viz. Fjcliinites, Osfrece, and a particularly large s])ecics 
of Cerilhium. The upper betls of the formation arc rather 
chulkv, saiulv, ami marly, and contain numerous remains of 
the genera Cn)ius, Cerithinm, Asfarte, Natiea, &c.; and near 
the sea coast a great f|uautity of corals, which, frequently, have 
almost a recent appearance. 

Above the white limestone formation, beds of conglomerate 
and sandstone are visible on many points, particularly on the 
edges of tile savannahs: whence the author calls tfiem the 
Savannah sandstoncs. 

The uppta* beds of all visible in the island, consist of Di¬ 
luvium and Alluvium. I'he former shows itself on a very 
large scale, covering the surface of the princijial plains, par¬ 
ticularly that of LiiTuanea. It consists of rounded fragments 
of the rocks which compose the neighbouring mountains. 7’he 
Hope river, which has cut its channel thrtnigh the jdain of 
Liguani'a, has exposed sectituis of these diluvial gravel-beds, 
from 200 to 300 leet in thickness. The greater part of the 
large plain of \’ere and Clarendon is also composed of dilu¬ 
vium. The pebbles of these beds consist chiefly of trap rocks; 
those of white liine.'.tone are comparatively rare, this rock ap- 
]K*aring to have tliiled in resistance to the force of attrition by 
which its fragments were attacked. The separation between 
the diluvium and alluvium is not very decided; but de)>osits 
of the latter class have certainly been produced, in consider¬ 
able (juantities, along the course of many of the rivers; and 
on parts of the shore, particularly between Kingston and Port 

Henderson, 
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Henderson, in front oi' which extends a long saiid-baiik, culled 
the Palisades. 

Mr. De la Bcche’s paper concludes with an interesting com¬ 
parison of the Jamaica formations wdth those of Mexico and 
South America, as described by M. de Humboldt. The gra}'- 
>vacke gf Jamaica would seem to be continued in Mexico, with 
its ac<;pmpunying trap rocks, and dark-coloured limestones. 
In South America it is absent; and its place is supplied solely 
by porphyries, syenites, and greenstones, wdiich are developed 
there on a very large scale. The red sandstone wliich is found 
in Jamaica occurs very extensively in the neighbouring parts 
of the American continent. A formation analogous to the 
white limestone of Jamaica, seems, from M. de Humboldt's 
description, to occur both in Mexico aud Venezuela. 

Feb. 3.—A paper Avas read, entitled Remarks oiLiSome parts 
of the Taunus Mountains, in the ducliy of Nassau; by Sir 
A. Crichton, V.P. G.S. &c. [An abstract of this paper will 
be given in our next.] ' . ^ 

Feb. 17.—At the Anniversary Meeting of the Society held 
this day, the following gentlemen were elected Officers and 
Council for the year ensuing: 

Presit1e§t: John Bostock, M.D. F.R.S.— Vice-Presidents: 
Sir AlexiUder Crichton, M.l). F.R. & 'JL.S. lion. Memh. Imp. 
Acad. StW^Ifirsburph; Rev. \\\ D. Conybeare, F.R.S.; Win. 
Henry Fiftjil$im|)t|p. F.R.S.; C'lia. Stokes, Esq. F.R.A. & L.S. 
— Seeretqf'jesF^f^^. Biodei'i}), Esq.. F.1..S.; R..f. Murchison, 
Esq.; Tho.1|g^Ellr, Esq,— Porci^n Seeretarp: Hen. lieuland, 
Esij.— Trc'^jm^i John Taylor, Esq. J^R.>S.— i'ouncil: Arthur 
Aikin, Esq. ; Heury Thomas De la Beche, Esq. F.R.S. 

& L.S.; .J. E. Bicheno, E*;q. .Sec. L..S.: Ileiny 'I'homas Cole- 
brookO, Esq. F.R.S. L. & E. F. L. & Asiat. Soc.; Sir (.Jiarles 
Henry Colvil; George liellas Grecnough, Ks(j. J*', R. & L.S.; 
Sir Charles I^enion, Bart. F.R..S.; Ariuand Levy, ; (Jia. 
Lyell, Esc|. F.R. & L.S.; William** 1 lasicdiiu; Pejiys, Esq. 
F.R.S. L..S. &F1.S.: George l\>ulett Scropc, Esq.; J. F.^'an- 
dcrcoin, Es(|.; Henry Warburlon, Esq. F.R.S. 


AST-RO NOMICA I. SOC'l ETA'. 

f/roi. 13.—There was read a jiaper by .Stephen Groom- 
bridgqMjkq., F.R.S., on the co-latitude of his observatory at 
BlafH^S^ as determined from his own observations. The 
autfl^'fif^t describes a simple method of brittging the transil- 
iftstrumeiit into the meridian, by the observations of Polaris 
and other circumpoliur stars, and then by comparisons of high 
and low stars. H^ next describes the method of ascertaining 
the true zen^ point, and thence the elevation of the polo, by 

Sr. A observations 
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observations of circumpolar stars in zenith-distance above and 
below the pole, from which twice the co-latitude becomes 
known. Employing his own constant of refraction, he obtains 
fi’dni observations of 32 circumpolar stars above and below 
the pole 77"’ 3' 55",65 for the mean double co-latitude; thence 
38"^ 3J' 57",82, and 51*^ 28' 2",18 for the latitude; a result 
which accords with his independent observations on'the sol¬ 
stices. 

Mr. Groombridge next proceeds to deduce from this, the 
ct)-laLitiule of the Iloyal Observatory. He determines the dif¬ 
ference of the zeniths of the two observatories at 35",25, which 
applied to the latitude of the Blackheath Observatoiy, by 
addition, gives 51 ^ 28' 37",4*3 for that of the Royal Obser¬ 
vatory, beii^ less than Mr. Pond makes it by more than a se¬ 
cond. Mr. Groombriilge imjiutes the difference to an erroneous 
constant of refraction. The author concludes his paper, Ijy 
presenting some sin^de formula; for finding the position of-fli 
transit instrument, from thft observed transits of a high and low 
star, passing the merioian to the south of the zenith; or from 
the t)bserved transit of a circumpolar star above and below the 
.})ole. 

I’liere was next read, a communication from Sii;r''Thomas 
Brisbane, dated Paramatta, 2d July, 1825. The coxdjjbits were, 
1st. Observations with a repeating circle for tlie:sol¬ 
stice 1825, extending from June 12 to July 1- i|icl«^|fie. These 
are not yet reiluced. 2dly. Observations inferior con¬ 

junction of Venus and the 8un, May 1825,^|^Ii giural cir¬ 
cle, I'rom May 1st to the 25th inclusive. 3dly. ^ffi^rvations on 
the dip of the magnetic neetlle, March 1825mean of the 
\vln)le was 62 41' 35". Ithly. Observations bn the declina¬ 
tion of the needle in March, April, and May, 1825;—the mean 
of the whole is S 59' l-S". Lastlv. An abstract of the mete¬ 


orological .luurnal kept at I’aramattii, from April 1824 to 
Ajn'il 1825. 

Feb. 10.—The Sixth Annual General Meeting of tin* Society 
was this ilav held at theSoeielv’s rot)ms in Lincoln’s Inn Fields, 
for the ])urpose of receiving the Report of the Council tf|ion 
the state of the Society’s affairs, electing Officers for the en¬ 
suing year, &c. &c. 

W ' I 


1 he President, r. Baily, Esq. in the cliair. 

From tlie Report, wliich was read by Dr. GregoijP^||ffive 
the follow'ing extracts : . vjp? 

“ In meeting the Astronomical Society of LondoA at its Sixth 


Anniversary, tiie Council have great pleasure in b^g enabled 
still to list the language of cordial congratulation : for not only 
tloes the number ol the Members and Associates of the So- 
V’ol. G7. No. 331*. I'eh. 1820*. ^ '‘V-, S ciety 
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cicty continue to increase, and its alTairs to prosper; but also 
the theory and practice of Astronomy (the extension of which 
was the sole object of the Society) liave both been obviously 
promoted by the zeal and talent of many ol' its Members and 
friends.” 

The Report })roceeds to state that “ in 1822, the Members 
and Associates amounted to 188; in 1823, to 207; in 1824', 
to 210; in 1825, to 221?; in February 182G, to 237;—a num¬ 
ber, in which are included several of the most eminent pro¬ 
moters of Astronomy, not only in Britain but in Kurojie. 

“ Amongst the few Members of whom the Society lias been 
deprived by death, the Council think it proper to call ynnr 
attention to the loss of Mr. Cary. As an artist of considera¬ 
ble eminence and high reputation he was well known in the 
scientific world. Amongst the many excellent instruments 
w'hich he contrived and perfected, he w-as the maker of the 
2^-fect Altitude and Azimuth Instrument at Kouigsberg, with 
which M. Bessel made his first observations at that celebrated 


Observatory. 

Among the duties, which it has devolved upon your 
Council to discharge, one of the most interesting has been 
the selection of papers (read at the ordinary Meetings) l()r 
publication in the volumes of tlie Memoirs of the Society. 
The Second Part of the First Volume, which was nearly ready 
for delivery at the Anniversary Meeting of 1825, was shortly 
afterwards laid before the public, and has been well received 
by Astronomers.—The First Part of the Second Volume is 
now nearly ready for publication ; and the Council trust that 
it will experience an etjually favourable reception. Besitles se¬ 
veral valuable papers tending to improve the theory of As¬ 
tronomy and of astronomical instruments, and others descri¬ 
bing instruments, which arc entiivly new: the several parts, 
here alluded to, contain tables, which tend very much to faci¬ 
litate the labours of the practical Astronomer. Thus the se¬ 


cond p.'ii t of Vol. I. terminates with subsidiary I ables l()r lii- 
cilitating the computation of annual tables of the apjiarent 
j)laces of 46 principal fixed stars, comjnited by order of the 
Council; to which is prefixed a statement by the Foreign 
Secretary of the formuhe emjiloyed, and the elements adojiled 
in their construction. 'I'hese tables with their introduction 


occupy 76 pages. 

“ The Tables of precession, aberratimi, and nutation, serv¬ 
ing to determine the apparent places of about 3000 principal 
fixed stars, to which allusion was made in the last Report of 
the Council, have been completed to 180'^ of /U, and written 
out for the press. The remainder are in a state of consitle- 

rable 
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rable forwardness. These tables, together with an i^mpie in¬ 
troductory paper on their construction and use, by the Presi¬ 
dent of this Society, will constitute an a])pendix to the second 
volume of the Memoirs. 

“ Amongst the numerous communications which have been 
made from tlte Associates of this Society, the Council may 
S})ecily a very interesting and elaborate paper, forwarded to 
the Foreign Secretary by M. Plana, on some important in¬ 
quiries in physical Astronomy, which will be found in the se¬ 
cond part of tlie second volume. The President also has 
received a letter Irom INI. Bessel, requesting to know whether 
the Astronomical Society would patronize and promote a plan, 
which he had suggested, for making detached charts of the 
heavens. The President was requested by the Council to 
assure M. Bessel that llie Astronomical Society would doubt¬ 
less promote so laudable and useful a measure, as much as lay 
in their pow^er. That active and indefatigable astronomer, 
pursuant to his general plan, now regularly observes all the 
smaller stars in zones, agreeably to the method suggested, and 
practised, by the late Rev. F, Wollaston. He has already com¬ 
pleted the zones within 15^ on each side of the equator; and in 
that space has observed upw'ards of 30,000 stars. The obser¬ 
vations ai'e annually published by M. Bessel, w ith the other 
observations made at the Royal Observatory at Konigsberg. 
When they are reduced (as there is great reason to hope they 
will be), they will constitute a most valuable accession to the 
stores of Astronomy. 

“ The instrument made use of in this survey of the heavens, 
as w'ell as that used by Mr. Wollaston, were both made by 
the late Mr. Cary. 

“ Odiers of llie Associates have especially distinguished 
themselves, and have forwarded to this Societv some verv in- 
teresting communications, as the successive }iartsand volumes 
of tlie Memoirs will evince. In alluding to these distinguished 
ch.nracters, your Council cannot avoid noticing the indefati¬ 
gable labours of IVI. Scbumacher, l*rofessor of Astronomy at 
C'openhagen. I lis Aslronomisc/tc Nac/irichtcn, or Astronomi¬ 
cal New's[)aper, has considerably i'acilitated the intercourse be¬ 
tween Astronomers in every part t>f the world ; serving to re- 
cortl the observations of various inteiesting phaenomena, as 
well as to tb aw the attention of obs<?rvers to otlier phaenomena 
about to ajipear. lie has also })ublishcd several compendious 
collections oi'tables of great practical utility. Among these, 
your Cknmcil catinot omit a particular reference to the very 
im})ortant Tables, which constitute the second part of his 
Sammlung von Hu\fstaJ'dn^ and which have been prepared for 

S 2 the. 
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the purpose of reducing the 50,000 stars contained in La- 
lande’s Histoire Celeste ; serving, indeed, to effect the reduc¬ 
tion of any one of those stars in tne sliort space of two or three 
minutes. 

“ Thus, wliilst M. Schumacher has laid all Astronomers 
under considerable obligations by the publication of these 
tables, he has conferred a peculiar mark of his esteem upon 
the body now assembled, l)y dedicating this volume to the 
Astronomical Society; a distinction, which they, who know 
the talent and zeal of this our eminent Associate, will be able 
to appreciate in an adequate manner. 

“ One of our Associates, M. Struve, has devoted himself 
with great perseverance and success to the observation, and 
classiffcation, of double stars; an important department of 
astronomical research, which was originally opened and pur¬ 
sued with his w'onted assiduity and accuracy by our late re¬ 
vered president, Sir William Herschel. 

“ This subject has been still more cxten^velv pursued, and 
with considerable ardour and zejil, by two of our Members, 
Messrs. Herschel and South; whose labours on this very in- 
teresting branch of tlie science are contained in a paper read 
before the Royal Society, and which in itself forms the third 
part of the Philosophical Transactions for the Year 182 V. 
Whoever has read that paper with attention, must be struck 
with the vast labour and perseverance, the great accuracy and 
uniformity of result, with which those ilelicate observations 
have been made. Such an immense mass of interesting fiicts 
cannot fail to open new views to the contem})lativc philosopher, 
and extend our knowledge of the true system of I he universe: 
and Mr. Herschel himself has, in a communication about to 
be laid before the Royal Society, made a happy ajqilicution 
thereof, as explanatory of some of the pluenomena connected 
with parallax. The indefatigable ardour of ^Ir. South in the 
cause of Astronomy, induced him to follow up his researches 
on the same subject whilst he was in France; and he has re¬ 
cently made a communication to tl»e Royal Society, of some 
new observations, of e(]iial, ii' not superior, importance; ami 
which will appear in a subsequent volume of the Philosoj^hical 
'JVaHsactions. 

“ For these laborious and valuable researches and observa¬ 
tions relative to double stars, the Council have awariled to 
each of those distinguished Members and Associate, Mr. ller- 
s'chel, Mr. South, and M. Struve, the Ciold Medal of the So¬ 
ciety, which will be presented to them at a (leneral Meeting 
expressly called for that purpose, as soon as the medals can 
be prepared. 


“ Sir 
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“ Sir Thomas Brisbane, Governor of New South Wales, has 
devotetl liimself iiidefatigably to the practice of Astronomy, at 
Paramatta in that colony, Imving taken out w'ith him some 
excellent iiisirumenls lor that purpose. He and his assistants 
have already made several thousand observations, the records 
of which have been sent over to this country: and it is hoped 
that they will be published, either in their original shape, or 
after tht^y have been reduced to some appropriate epoch. Dr. 
Brinkley, of Dublin, one of the Vice-Presidents of this Society, 
has instituted a series of computations on Sir Thomas Bris¬ 
bane’s Observations, with a view to the comparison of the 
results thus furnished, with the results deduced from obser¬ 
vations made in the northern hemisphere. This particular in- 
ejuiry has served to confirm the accuracy of the constant of 
retraction, formerly exhibited by that illustrious astronomer 
in his well-known formula for that species of reduction. Dr. 
Brinkley’s paper on this subject is printed, and will appear in 
Part I. Vol. ii. of the Memoirs ol’this Society. 

“Another of the Members of the Astronomical Society, the 
Itcv. Fearon Fallows, Astronomer at the Ca])e of Good Hope, 

. has also made a great number of Observations t)f the southern 
stars; and the Ro 3 'al SocieU' has published his Ajiproximate 
Catalogue of 273 of the j)rincipal stars observed by La Caille. 

“ The continuance of Observations, such as these, at two 
Observatories in the southern hemisphere, cannot but be pro- 
iluctive of coiisiilerable benefit to the science of Astronomy. 
In ortler, however, that they may be rendered subservient, in 
the highest degree, to the extension of this branch of know¬ 
ledge, it is especially desirable that some efficient plan of co¬ 
operation should be arranged between the Astronomers at 
stnne of the northern Observatories, and those who are eni- 
jiloyed at the two above-mentioned stations, south of the equa¬ 
tor. 'riiose who are conversant with the history of Astronomy 
will recollect that when La (Jaille went to the Cape of Good 
Hope, in 17.51, he addressed a circular letter to the principal 
Astronomers in Furope, <-nft)rcing the advantages of co-opera¬ 
tion ; and Lalande was in consecjuence sent to Berlin, to act 
in concert with him. C’ircumstances are no\v still more favour¬ 


able for tluj production of advantageous results, provided a 
judicious jilan of mutual co-operation be agreed u))on. For 
W'hile there is the Observatoiw established by Sir T. Brisbane 
in New South Wales, and that occupied b}' Mr. Fallows at 


the Cape; there are also in the northern hemisphere, M. Bessel 
at Konigsberg, M. Struve at Dorpat, and M. Argelander at 
Abii (the meritlians of the lour latler-mcntioned places differ¬ 
ing from each other but a very few d<*grees),—tlic respective 

Astrojiomers, 
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Astronomers, men of considerable science, activity and perse¬ 
verance, and possessing instruments far superior to those, 
whicli were in existence in the time of La Caille. "I'he advan¬ 
tages of this kinil of pre-arrai'.gcd co-operation, to whicli your 
Council here advert, are so well understood in the present ad¬ 
vanced state of Astronomy, that a mere liint will (it is hoped) 
suffice, to produce the desired concert.” 

The RcjiGrt then adverts to the contributions and exertions 
of other scientific bodies. “ The erection of an Observatory 
at the University of Cambridge, and the still more recent an¬ 
nouncement of a prize of 75/. at Edinburgh, to be awanlcd to 
the two best essays on Comets *, cannot but be hailed as of 
auspicious tendency in the developement of knowledge. In 
the same light, too, may doubtless be considered tlie deter¬ 
mination of the British Board of Longitude, to employ ade¬ 
quate computers on the reductum of Mr. Groombridge’s Ob¬ 
servations at Blackheath, as well as to devote a part of the 
funds, which are at its disposal, to the arrangement and pub¬ 
lication of the Observations of Tobias Mayer (so justly cele¬ 
brated for their importance and accuracy) from tlie original 
manuscripts, which have been forwarded to this country for 
that express pur}U)se. 

“As another subject of congratulation, the Council cannot 
avoid noticing the interest which apjiears recently to have 
been exciteil in the United Stales of America to the subject of 
Astronornv. On the opening of the jiresent Session oi' Con¬ 
gress, the President pointed out to them the propriety and 
advantage of constructing Observatorits in various parts of 
their immense territory, and of establishing a system of co¬ 
operation between each other. A plan of this kind, under 
the direction of active and skilful Astronomers, cannot fail to 
advance the science, and is worthy oi'the patronage and pro¬ 
tection of a great and powerful nation. 

“ No less than five cotnets were discovered within the com¬ 
pass of as many months in the last year, and one of these has 
(as it was predicted) been seen again within the last fortnight. 
This is a natural result of the augmented attentioji, which has 
been lately paid to these bodies, and to the investigation ol‘ 
the laws, which their motions obey. 

“ With respect to the Prize Questions jiroposed at the last 
general meeting of the Society, the Council report that they 
have received only one answer to the first question, which being 
just delivered in, is now under investigation. 'I'lie periocl 
allotted I'or the determination of the second (piestion will not 

* Open to all students who have attended that University during the last 
ten years. 

expire 
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expire till the next Anniversary, and that allotted for the third 
oiiestion not till the Anniversary in 1828: prior to which time 
tne Council trust that the subjects ]n' 0 |X)sed will have excited 
the attention of Astronomers, and induced them to forward to 
the Society the result of their inquiries and investigations. 

“ It has frequently been a subject of regret with many 
Members ol* this Society, that there are so few particulars 
known relative to the different public Observatories in various 
parts of the world : such as the construction of the building, 
and the instruments with which it is furnished. The cele¬ 
brated John Hernouilli in his Lpt/rcs Astrommiques, published 
at llerlin in 1771, attempted a description of some of those, 
which he had visited : but so many alterations have taken place 
since that jreriiMl, not only in the Observatories themselves, 
(some of which no longer exist,) but also in the instruments, 
which arc now' of a totally new character, that but little infor¬ 
mation as to the present state of those establishments can be 
obtained from that source. The Council are of o])inion that 
it would tend maleriallv to the advancement of Astronomy, if 
an accurate description of every principal Observatory could 
be obtainetl, accom))anied with a ground j)!an and elevation of 
the building; together with a description ol' the instruments 
emjiloyeii, and drawings of such as are remarkable, either for 
their novelty or ])eciiliar ijitercst. It is well known that there 
are several instruments in constant use on the Continent, and 
ntuch approved by Astronomers, which have not yet been seen 
in this coimtrv: and some in this country, which are not suf- 
ficientlv known abroad; or even amonjrst ourselves. The 
('ouncil would encourage every attempt to piomote tliis spe¬ 
cies of inl()rmation, by publishing in their Memoirs the ac¬ 
counts which they mtiy from time to time receive on this sub¬ 
ject, and the drawings, with which they might be accom¬ 
panied. 

“ Your Council think it unnecessary to extend this Report 
to a greater lengtii. It must be evident that many things, 
which (us far as regartl the t>bjects and labours of this ISocietv) 
were six years ago only matters of hope and anticipation, haye 
now become subjects of mutual congratulation. But it can 
only be by a corihal and zealous co-operation of all its Mem¬ 
bers, and by a continued course of perseverance, that the So¬ 
ciety can ever exjiect fully to attain the principal objects for 
which it was established; aiul which, as stated in their ori¬ 
ginal AiMrt'ss, are for the jmrpose of ‘ collecting, reduciiur, 
‘and publishing useful C)bservations and Tables;—for set- 
‘ ting on loot a minute and s^’stematic examination of the 

‘ Heavens: 
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‘ Heavens:—for encouraging a general spirit oT inquiry in 

* practical Astronomy:—for establishing communications with 
‘ foreign Observers:—for circulating Notices of all remarkable 
‘ Phaenoinena about to hap})en:—for enabling the public to 
‘ compare the merits of difflM-ent artists, eminent in the con* 

* structionof astronomical instruments:—for pro})osing Prizes 
‘ for the improvement of particular departments, and bestow- 
‘ ing Me».lais or rewards on successful researcli in all:—and 

* hiially, for acting, as far as possible, in concert with every 
‘ Institution both in England and abroad, whose objects have 
‘ any thing in common with their own; but avoiding all inter- 
‘ fcrence with the objects and interests of established scientific 
‘ bodies.’ Keeping these objects in view, as constfint land¬ 
marks, the Council trust that the Society will insure the appro¬ 
bation and applause of every friend of science; and that it will 
not only prove a source of interest and inforin.ation to the Mem¬ 
bers at large, but likewise tend to advance the progress of 
Astronomy ip every habitable and civilized part of the globe.” 

After reitni^rf'ihe Report and Treasurer’s accounts, the 
Members proceeded to ballot for the officers for the ensuing 
year, when the following were declared to have been duly, 
cJcctccl* 

President: Franci^j Baily, Esq. F.R.S. L.S. & G.S.— Vice- 
Presidents: Rev. John Brinkle}', D.D. F.R.S. J^res. R.I.A. 
And. Prof. Ast. Univ.qf Dubl.; Capt. F. Beaiifint, R.N. F.R.S.; 
Henry Thomas Colebrooke, Esq. F.R.S. E. & E. F.L.S. & 
G.S.;‘ Davies Gilbert, Esq. M.P. V.P.R.S. F.L.S. & G.S — 
Treasure : Rev. William Pearson, LI.i.1). F.R.S.— Secreta¬ 
ries: Olintlius G. Gregory, LL.D.Pro/.’ Math. Roy. Mil. Acad. 
Wool'wich; Lieutenant William S. Stratford, R.N. —Foreiyii 
Sec.: J. 1'. W. Herschel, Esej. M.A. Sec. 11.S. Loud. & F.R.S. 
Ed.— Council: C'olonel Mark Beaufoy, F.R.S. & L.S.; Ben¬ 
jamin Gonipertz, Esq. F.R.S.; Stephen Groombridge, Es([. 
F.R.S.; James Horsburgh, Esq. F.R.S.; Daniel Moore, Esq. 
F.R.S.-S. A. L.S. & G.S.; John Pond, Esq. F.R.S. Ast. Roij.; 
Edward Riddle, Esq.; Richard Sheepshanks, Esq. M.A.; 
W. II. Fox Talbott, Esq. B.A.; Edward Troiighton, Esq. 
F.R.S. L. & E.—The Society afterwards dined together at the 
Freemason’s Tavern, to celebrate their sixth Anniversary. 


ROYAL ACADEMY OF SCIENCES OF PARIS. 

Sept. 5.—Doctors Sarmetaine, Flory, and Remonet, of Mar¬ 
seilles, announced, in a letter to the Academy, their intention 
of joining Dr. Costa and others, in submitting to all the ex- 
jierimcnts necessai’y to determine the question of the non-con¬ 
tagious 
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tagious or contagious nature of yellow lever.—Captain Vene 
communicated a memoir on circular functions.—M. Magendie 
presented some notes on the history of goitres, by Dr. Foulin 
of SantarFc-de-Bogota.—MM. Legendre and Cauchy made 
a report on M. Berard’s memoir in which lie proposes to 
prove the truth of the only theorem of Fermet which has uot 
yet been demonstrated. 

Sept. 12.—M. Durville presented a MS. memoir on the 
Flora of the Malouine Isles.— M. Ampere communicated 
some new electro-dynamic experiments.—MM. Desfonlaines 
and Labillardiere made a report on M. Ad. de .Tiissieu*s nie- 
inoir on the family of tlie lliitacetr, —M. GeofFroy St. Hilaire' 
commenced the reading of a memoir entitled “ (5n the beings 
of the intermediate degrees of* the animal scale, which resfiire 
both in the air and under w ater, and which possess respiratory 
organs of two kinds, developed to a certain extent.” He pre¬ 
sented a specimen of the Bhgm Lairo, in whjcli, besides 
bnijichicc, there are organs which M.GeofFroy rqjjards fts hmgs. 

Sept. 19.—M. Geoffroy read another memoif' in continua¬ 
tion, on the above subject.—M. Foulhious read a memoir on a 
lAw by which the arteries and nerves are governed in their 
respective relations.—M. Costa read a memoir on the epide¬ 
mic typhus w’hich ravaged the commune of St. Laiirent-des- 
Ardens and its environs, during six months of 1823.—A me¬ 
moir on the composition of new hydraulic morters, by M. Gi¬ 
rard, was referred to a Committee. 

Sept. 26.—M. Geoffroy St. Hilaire exhibited several living 
specimens of the common crab, C. mrc?ia.% and detailed ver¬ 
bally the results of his researches on the respiration of the 
CruUacca, 

Oct. 3.—M. Feburier read an account of his experiments 
on the electricity of oxygen gas.—M. C'h.Geinmellaro commu¬ 
nicated a memoir, in Italian, on the soil of Mount i^tna, with 
.specimens in illustration.—M^I. Quoy and Gaymard read 
some zoological observations on the Corals, made in the bay of 
Coupang, at Timor, and in the Isle of (»uan, in the Mari¬ 
annes. 

Oct. 10.—M. Duloiig read a memoir, entitled “Researches 
on the refractive powers of elastic fluids.”—M. Lenoir, jun. 
read a memoir, by his father and himself, on the new instru¬ 
ments called Lrvcllin^-ciycles, which they have constructed. 

Oct. 17.—M. Damoisenn read a memoir on the comet with 
a short period.—M. Dupetil-'riiouars read a vejtort on M. 
Gaudichaud’s memoir respecting C^ras civcivalis .— M. Geof* 
troy St. Hilaire read a memoir on a foetal monster. 

Vol. 67. No. 334. Fch. 1826. T 


Oct. 24. 



146 


Horticultural and Agricultural 

Oct. 24.—MM. Vaiiquelin and Theiiard nuule a report on 
M- Laugier’s memoir on the Fer resinitc of Haiiy, from Frey- 
berg.—M. Geoffrey St. Hilaire read a memoir on the ol¬ 
factory organs of fishes.—M. de Grandpre read a inempir on 
the means of sounding the ocean in order to discover the val¬ 
leys which give rise to currents. 

Oct. 31.—M. Serres communicated a work, in manuscript, 
on the comparative anatomy of animal monsters.—M. Moreau 
de Jonnes read some extracts from letters \vi*itten from Mar¬ 
tinique, detailing the ravages of the yellow fever aiul tlio&e ol* 
tlie last hurricane. 


hMiTICULTURAL and AORIcri.TURAL SOCIETY OF JAMAICA. 

•* % 

yXe feel much pleasure in announcing the establishment, on 
Jan. 10, 1825, of “The Society for the encouragement of 
HorffcfilRIl^'iand of Agriculture, and of the arts connected 
w'ith ‘them,* in Jamaica—the first, we believe, that has yet 
been formed in the British West Indies. 

The following is a list of the Officers and Council of this 
Society. 

Patron: His Grace William, Duke of JManchester, &c. &c. 
— President: Edward Nathaniel Bancroft, M.D., Fellow of 
tliC Royal College of Physicians, &c.— Vicc-Presideuis: Ho¬ 
nourable John Mais; Samuel Murphy, Esq.— Treasurer: Ro¬ 
bert Smith, Esq.— Secrcfari/: John Miller, M.l).— Houorarjj 
Members oj the Council: The Right Reverend the Lord Bi¬ 
shop of Jamaica; the Honourable William Anglin Scarlet, 
Chief Justice; the Honourable William Burge, Attorney- 
General.— Council: Honourable Joseph Barnes; Honour¬ 
able I'rancis Smith; William Shand, Es([.; George Mills, 
Esq.; Edward Tichbone, Esq.; George Atkinson, Esij.; 
William Brooks King, Esq.; William Lambie, Esq.; Charles 
Mackglashan, jun. M.D.; James Wier, M.D.; Jacob Adol¬ 
phus, M.D.; James Simpson, Esq.; Honourable James Laing; 
Sir M. B. Clare; John Lunan, Esq.; Stewart West, M.l).; 
William Gordon, M.D.; John Ferguson, M.D.; J. li. Phil¬ 
lips, Esq.; Thomas Higson, Esq.; C. S. Cockburn, Esq.; 
Rev. W. T. Paterson; Alexander M‘lntosh, Esq.; Robert 
Gray, Esq. 

The more especial objects of this association will be best 
seen from Nos. XI. and XII. of its regulations, with their sub¬ 
ordinate heads, which are as follows: 

“ XI. That the following be the subjects for information, 

upon 
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upon which prizes shall be olFered; the communications to be 
sent to the Secretaiy by the 15th of November 1826: 

“ 1. The progress and present state of agriculture in Ja¬ 
maica or in the other West Jiidia colonies. 

2. The progress and present state of horticulture in Ja¬ 
maica or in tlie other West India colonies. 

“ 8. New methods by which the culture or preparation of 
the })rcseut staples of the island may be improved. 

“ 4. The diseases of horses, mules, oxen, and sheep in the 
West Indies, and the means of curing them. 

** 5. The diseases of cultivated plants in this climate, and 
the modes of preventing and of checking them. 

“ (). The natural history of the insects, birds, and other 
animals, most destructive to vegetation, and the most effec¬ 
tual means of hindering or counteracting their ravages. 

“ 7. The most cecoiioinical modes of irrigating l9at and 
mountainous lands, with the least waste of the nutritious par¬ 
ticles of the soil. 

8. The most cecoiiomical and effectual modes of draining 
marshy soils, * 

“ 9. Any valuable medical property in plrats hitherto un¬ 
known. 

“ 10. The preparation of wine from the vine vmfyem), 

and of vinous liquors from other fruits, in the Tropics, 

“11. Descriptions of plants not previously known, or known 
imperfectly, with their botanical characters, and with speci¬ 
mens of each plant described, if practicable. 

“ 12. The most advantageous moiles of grafting in the Tro¬ 
pics, with an account of the plants on which these modes have 
been successful. 

“ The Society shall likewise offer prizes for the following ob¬ 
jects : 

“ 13. Improved specimens of esculent vegetables and fruits, 
whether native or foreign, raised in this island. 

“ l-t. The introduction of any new and valuable plants, oi 
esculent vegetables, or fruit. Specimens of each to be accom¬ 
panied with an account of its history and cultivation. 

“ 15. The best specimens of wines made wdthiii the Tro¬ 
pics, from the vine or from other fruits. Not less than three 
bottles of each sort of wine to be sent. 

“ 16. To such persons of free condition, whether of colour 
or black, and male or female, as may, through his own indus¬ 
try, have put the cottage lie has inhabited, with a garden at- 
taclied to it, into the neatest condition, a premium not exceed¬ 
ing two doubloons. 

T2 “17. To 



r tS Difference of ' liOngitniJe.—Darthqnahe at Sea. 

“ 17. To a slave ol' eilher sex, for the same, a similar j>rc* 
inium. 

“ XII. That the prizes to he bestowed hy the society shall 
consist of silver medals of two sizes, and of premiums in money.’* 


XXIII. Intelligence and Miscellaneous Articles. 

DIPPERENCE OF LONGITUDE BETWEEN GKEENV^ICII AND 
_ PARIS. 

subjoined is a notice of Mr. Herschel’s paper on this 
subject, read before the Royal Society on the 12th of Ja¬ 
nuary. 

“ An Account of a Series of Observations to determine 
the Difference of Longitude between the National Observa¬ 
tories of Greenwich and Paris; by J. F. W. Herschel, Esq. 
Sec. R.S.: communicated by the Board of Longitude.” 

In this paper, after stating the wish expressed by the French 
Ministry of War, that the above determination should be made, 
with the ready accession to their desire of our own Board of 
Longitude, and describing the method resorted to, Mr. Her- 
schel gives the observations in detail. They w’ere made by 
himself and one French officer on this side of the Channel, aiul 
by Capt. Sabine and another French officer on the coast of 
France. Their general result is 9' 21/^" for the dillcrence of 
longitude between the two Observatories; and though many 
of the observations had been rendered unavailable by un¬ 
toward circumstances which it was impossible to ibresee or to 
obviate, Mr. H. stated that this deterniinatitiii was not likely 
to require a correction exceeding l-lOth of a second, and very 
unlikely to want one of twice that amount.— Ann. of Phil. 


EARTHQUAKE FELT AT SE.\, IN FEBRUARY 1825. 

There arc few observations of greater importance, in refer¬ 
ence to the theory of earthciuakes, than the determination of 
the exact time when they are felt at sea. 'I'he place w'iiere 
they have their origin,—the velocity with which they are pro- 
i>agated,—and their probable tlepth beneath the surface, may 
be inferred from a scries of accurate observations on the effects 
xvhich they produce, and the time when they are felt at dif- 
lercnt points on the carth’.s surface. 

The earthquake which was exjierionced at Lisbon, on the 
^d February 1816, at five minutes })ast midnight, was felt at 
sea by the Portuguese vessel, the Marquis de Angeja, bound 
from Bengal to Li.sl)on, at the distance of 270 leagues from 

that 
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that city; and it was also experienced by another vessel, bound 
Ironi Brazil to Portugal, at the distance of 120 leagues. 

On the 4tli of April 1812, the vessels on the coast of the 
Caraccas trembled, during the heavy shock of an earthquake^ 
as if they had been on a reef of rocks. 

In the eartlujuake which took place at Chili, on the 19th of 
November 1822, the effect on the ships in the bay was such, 
us if the chain-cable had run out in an instant. '' ^ 

On the 10th of February 1823, the East India Company’s 
ship Wiuchelsea, in east long. 85"" 33", and north lat. 52°, ex¬ 
perienced the effects of an earthquake. When the vessel-was 
some hundred miles from land, and out of soundings, a tre¬ 
mulous motion was felt, as if it were passing over a coral rock, 
and this was accompanied with a loud rumbling noise, both 
of which continued for two or three minutes. 

This effect bears a close resemblance to that which is de¬ 
scribed in the following extract of a letter from on board the 

Recovery, of- , in a voyage from Madeira to Honduras, in 

February 1825. 

“ In running through among the islands, we were in dread 
of every schooner-rigged vessel we saw, as these seas swarm 
with jiirates. However, nothing worthy of note occurred till 
off'tlie island of Ruutan. Between seven and eight o’clock at 
night, being c|uite dark, we were all alarmed by a rumbling 
noise, us if the vessel had been running over a reef of rocks. 
Every one rushed upon deck, and all cast a wishful look over 
the side of the vessel, expecting every moment to see her go 
down. 'I’he juiiups were sounded, but no water was in the 
well. It was tln‘i5 concluded, that it must have been a large 
log of timber which the vessel had come in contact witli; but, 
on arriving in Belize, we ascertained that it was the effect of 
a smart shock of an eartlujuake, which had been experienced 
thei e at the verv time we felt the concussion.”— Edin. Jourtt. 
of Science. - 

rOll.-UATlON OF METALLIC COPPER IJY WATER AND FIRE. 

In making cement-copper in Germany, plates of solid cop- 
})er are obtained, aiul also reguliiic copper in the fibrous, ca¬ 
pillary, dentiform, reiiiform, and botryoid external shapes; 
and in the smelting of some sulphiircts of copper, fibrous, la¬ 
mellar, and crystallized pure copper is formed.— Edin. Phil. 

Journ. - 

EFFECT OF POSITION O.N CRYSTALLIZATION. 

Machiiian, professor of chemistry at Christiania, in Nor¬ 
way, in a memoir “ On the Effect of the Earth’s Magnetism on 
the Separation of Silver,” states that in the year 1817, when 

exhibiting 
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exhibiting, in a syphon-shaped glass tube, the formation of an 
arhor Diajue, the tube having accidcntiilly been placed in the 
direction of the magnetic meridian, he remarked that finer and 
longer ciystals were formed towards the north tlian towards 
tlie south, and yet every thing was the same in both legs of 
the tube. The solution of nitrate of silver in both legs of the 
tube was in communication, while the mercury covered only 
th© -bottom of the tube. The experiment was again repeated, 
ill presence of Hansteen, with two syphon-tubes, one parallel, 
mid the other at right angles to die magnetic meridian. The 
silver began to separate in die tube which was placed in die 
north and south direcdon, and shot out into larger, more nu¬ 
merous, and mure brilliant radiations in the leg towards the 
nordi, than in that towards the soudi. In the syphon in the 
east and west direction no change was observed until the ex¬ 
piry of twelve hours. Hansteen afterwards repeated the ex¬ 
periment several dmes, and always with the same result, and 
deduced from his experiments the following inferences. 1. 
The JMoflce is more strikingly developed when the tube 
is placed in itie magnetic meridian, than when in the east and 
west direction. 2. When it remains in the magnetic meridian, . 
the silver tree rises higher in the northern than in the southern 
leg. S. The crj'stals are more acicular, and have a higher 
metallic lustre, in the northern than in the southern leg of the 
syphon. The same experiment has been successfully repeated 
by Dcebereiner and Schweigger, from whose Journal the above 
details n^e extracted.— Edin. Phil. Journ. 


ACCOUNT Oj*’ PT^OFESSOU BEUZEUUS’s METHOD OF DETECTING 
ARSENIC IN THE BODIES OF PERSONS POISONED. 

Professor Bei'zelius has lately given some instructions for 
the discovery of arsenic in persons that have been poisoned 
with it. He considers the reduction of arsenic to the metallic 
state as the only incontestible pro<f of the jnesence of this poison. 
Arsenic may occur in two ways, viz. when it is found in suh- 
stance (in the state of arsenious acid) in the dead body, and 
when it is not found in this state; though the intestines of 
the dead body may contain it in the state of a solution. 

In the first of these cases, it is easy to determine the pre¬ 
sence of arsenic. In order to do this, take a j)iece about three 
inches long of an ordinary barometer tube, atid having drawn 
out one end of it into a much narrower tube, close the nar¬ 
rower end. Let some of the arsenic found in dit; body be now 
put in at the open wide end, so that it may fall down to 
the narrow end. Any quantity of this arsenic of sufficient 
volume to be taken from the body will suffice for this 

purpose. 
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purj)ose. A little charcoal is then let fall upon the arsenic, 
after it has been freed from all moisture by bringing it to a 
red-heat with the blow-pipe. The charcoal is tlien heated in 
the tube at the flame of a spirit-lamp, the point of the tube 
being held out of the flame. When the charcoal is very red, 
the point containing the arsenic is drawn into the flame. The 
arsenic is then instantly volatilized, and passing into vapour 
by the red charcoal, it is retluced, and reappears on the other 
side <)f the flame in a metallic state. The flame is then brought 
slowly towards the metallic sublimate, which is thus concen¬ 
trated into a smaller space in the small tube, and then pre¬ 
sents a small metallic ring shining like polished steel*. W^e 
have now only to verify, by its smell, that the metallic sublimate 
is arsenic. For this purpose, cut the small tube with a file a 
little above the sublimate, and, having heated the place where 
it lies, put the nose above it at a small distance, and the par¬ 
ticular odour of the metal will be immediately perceived. 

In the case w'here the solid arsenic cannot befbund, we 
must collect as much as possible of the contenti*?rf tllP^tomach 
and the intestines, or even cut the stomach in pieces, and mix 
it with its contents. The whole is then to be digested with a 
solution of h^'drate o 
in excess. The whe 
diluted, it is concentrated by evaporation. A current of sul¬ 
phuretted hydrogen is then passed through it, which precipi¬ 
tates the arsenic in the form of the yellow sulphuret. If the 
<]uantity of arsenic is ver}’small, the liquid wdll becc-me yellow 
without giving a precipitate. It must then be evaporated, and 
in proportion as the hj'drochloric acid becom^’s more concen¬ 
trated, the sulphuret t)f arsenic w’ill begin to be deposited. It 
is then filtered. If the sulphuret remaining on the filter is in 
too small a cjuantity to be taken from the paper, add some 
drops of caustic ammonia, which will dissolve it. Then put 
the liquid which passes the filter into a w'atch-glass, and eva¬ 
porate it. The ammonia will be volatilized, and will leave as 
a residue the sulphuret of arsenic. If it shall still be difficult 
to collect the sulphuret, Ave must put into the watch-glass a 
little pulverized nitrate of potash, and, with the finger, mix 
the sulphuret with the nitrate of potash, which detaches it 
from the glass. At the bottom of a'small jdiial, or a piece of 
glass tube, shut a1 one end, melt a little nitrate of potash at 
the flame of a s))irit-lainp, and introduce into it, w'hen melted, 
a little t)f the mixture which contains the sulphuret of arsenic. 
It is oxidized with effervescence, but without fire, or detona- 

♦ Had the experinf^nt been made in the wide part of tlic tube^ the re- 
sidl would scarcely have been visible with a small quantity of arsenic. 

tion, 


f potash. Hydrochloric acid is then atided 
)]e is filtered, and, if the litiuid is too much 
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tioo, and without loss of arsenic. Tiie melted salt is then to 
be dissolved in water, and lime added in excess, and the liquid 
boiled. The arseniate of lime will then be deposited, and 
may be collected. When dried, it is mixed with charcoal, 
and then brought to a red heat by the blowpipe, and a small 
Quantity of this mixture is allowed to fall to the narrow end of 
the above tube. It is now gradually heated to expel all humi¬ 
dity which tends to throw it into the wide tube, and when it is 
very dry, heat at the flame of the blowpipe, the part of the 
tube which contains the mixture. The arsenic will be disen¬ 
gaged, and Ije sublimed, at a distance from the hcatetl part. 
A^'addition of vitrified boracic acid greatly promotes the de¬ 
composition which then takes place at a less elevated tempe¬ 
rature; but this acid frequently contains w'ater, and })roduces 
a bub^ing of the melted matter which raises it in the tube, 
and causes the vapours to issue by perforating the softened 
part of the glass. 

M. Berzelius i^mtains, that the six-th part of a grain of sal- 
phuret of arsentff IS s^cient to make three different trials; but 
ne adds, that, when we have discovered only very small traces 
of arsenic, w'e must take care not to introduce any by means 
of re-agents, among which both the sulphuric and the hj'tlro- 
chloric acid may contain it. The first almost always contains 
some arsenic when it is not manufactured from vulcanic sul¬ 
phur ; and the second, in consequence of sulphuric acid being 
used in the preparation of the hydrochloric acid, yields the 
arsenic which it contains in separating it from soda. We 
must, therefore, be certain of the purity of these re-agents. 

When dc-it' lias been caused by the arsenic, niul not by the 
arsenious acid, the j)rocess must be modified, because the sul¬ 
phuretted hydrogen gas decomposes the arsenic acid too slowly. 
In this case, we must add hydrosulphuiet of ammonia, which 
reduces the ^rsenic acid to the state of sulphuret, which is af¬ 
terwards precipitated by the ht'drochloric acid.— Edin, Journ. 
of Science. ---■ - — 

ON THE COMBUSTION OF COMPRESSED GAS.-BY MR. DAMES. 

In making, upwards of twelve months ago, some experi¬ 
ments upon the combustion of compressed gas, I accidentally 
.^iserved a fact whichwis, I .think, of rather a singular nature. 

When the aperture of the burner is, in this case, loo large, 
the flame cannot be maintained, being blown away by the rapid 
current of the gas. When it is rather small, the flame is under 
the best circumstances. If the aperture be further t iilarged 
without being carried to the extent at which the coiubustiiui is 
extinguished, the flame will then be blue, noisy, and agitated, 
affording very little light. But I found, to my great surprise, 
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that if, when the fiaiiie was in this last state, the vessel of the 
gas was inverted, the name was instantly changed; and instead 
of being as 1 have just stated, it was steady, silent, and power¬ 
ful. I nave repeateil the experiment fre(|uently, and with dil- 
ferent vessels. In every instance the result has been precisely 
the same. 

It became interesting to inquire into the cause of the phm- 
nomenon. I submit w'ith deference the only explanation which 
I have been able to discover. 

The gas, rarefied by lieat, being lighter tlian the atmosphere, 
has a tendency to move in the direction of the flame when the 
vessel is held upright. In this case, therefore, it moves w^ 
greater impetuosity than it could were the burner in any other 
})osition. On the contrarj^, when the flame is directed down¬ 
wards, it has a tendency to return upon itself. Thus tljy|),a 0 cent 
of the gas is promoted, and the descent retarded, by the agency 
of the atmosphere; for the gas being rendered lighter in the 
w'ay just mentioned, lias a tendency to in the air on the 
same principle that a cork rises in water, ffhd its descent is in 
like manner resisted. The fact might, perhaps, be better illus- 
^ trated by conceiving air to be forced through waiter. If the 
air be urged from the bottom of the vessel, it readily moves by 
reason of its great levity in tlie reijuired direction ; but if it be 
forcibly impelled downwards from the surface, as ^rom the. 
extremity of a condensing syringe, it can only be ilriven to a 
short distance, and it is then forced back towards the pipe. 
This case ajipi ar-, to me to be analogous to that of the gas, 
w'hich, if 1 am not mistaken, it serves to illustrate and explain. 
The upi ight position of the vessel admits, in the -se referred 
to, of the e.sca})e of some of the gas unburnt; but when the 
burner is invertcil, the flame, for reasons already as,signed, 
returns upon the stream of gas, and the combustion, whicn was 
before imperfect, is then complete. 

How' far the fact may be suscejifible. of a practi<?al applica¬ 
tion, 1 am not at }5reseni prepared to oiler an opinion; but the 
consumption of the gas is, by this mode of burning, very con¬ 
siderable, and I have not yet been able to determine that there 
is in the combustion of gas under the ordinary pressure, any in¬ 
crease of illuminating power obtained by^v 0 rting the burner. 
—Annals of Philosophy. 


ON THE INVISIBILITY OF CEKTAIN COLOURS TO CERTAIN EYES. 

A variety' of cases have been recorded, where persons w ith 
sound eyes, cajiable of performing all their ordinary functions, 
were incapable of distinguisliing certain colours; and wfiat is 
still more remarkable, this iniperlection runs in particul^ fa- 
Vol. ()7. No. 334-. Feb. 1826. ^ IT mflies. 
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milies. Mr. Hiicldnrt mentions the case ofoiie 1 larris, a sIkjc- 
maker at Maryport in Cuniberlaiul, who could only distinguisli 
black and white, and he had two brothers almost equally de¬ 
fective, one of whom always mistook orange for green. l iarris 
observed this defect when he was four years old, and, chiefly 
from his inability to distinguish cherries on a tree like his 
companions. He had two other brothers and sisters, wlio, as 
well as their pai'ents, had no such defect. Anotlier case of a 
Mr. Scott is recorded in the Philosophical Transactions, in 
which full reds and full greens appeared alike, wliile yellows 
and dark blues W'ere very easily distinguished. Mr. Scott’s 
father, his maternal uncle, one of his sisters, and her two sons, 
had all the same impeH'ection. Our celebrated chemist, Mr. 
Dalton, ^Qnot distinguish blue from pink by daylight; and 
in the solar spectitmi the red is scarcely visible, the rest of it 
appearing to consist of two colours, yellow and blue. Dr. But¬ 
ters, in a letter addressed to the editor of this work, has de¬ 
scribed the case of Mr. K. Tucker, son of Dr. Tucker of Ash¬ 
burton, who mistakes orange for green, like one of the Har¬ 
rises. Like Mr. Dalton, he could not distinguish blue from 
pink; but he always knew yellow. The colours in the spec¬ 
trum he describes as follows: 

1. Red mistaken for.brown, 

2. Orange.green, 

ti. Yellow, generally known, but sometimes taken lor orange, 

4. Green mistaken for.orange, 

5. Blue.})ink, 

6. Indigo .})urpk*, 

7. V iolet.])urple. 

Mr. 1 larvey lias described, in a paper read before the Royal 

.Society ol’Edinburgh, and w hich will soon be published, the 
case of a person now' alive, and aged GO, who could distinguish 
wdth certainty only white, yellow', and gray. He could, how¬ 
ever, distinguish blues when they were light. Dr. Nichc>ls has 
l ecorded a case where a person who was in the nav\ ]njreliased 
a blue uniform coat and w aistcfiat, with red breeches to match 
the blue; and he has mentioned one case in which the imper¬ 
fection is derived througli the liithei*, and another in which it 
descended from the mother. 

In the case of a young man in the prime of life, with whom 
the writer of this article is acquainted, only two colours were 
perceived in Dr. Wollaston’s spectrum of five colours, vi/. red, 
green, blue, and violet. The colours which he saw' were blue 
and ora7ige or yellaw, as he did not distinguish these two from 
one another. When all the colours of the spectrum w'cre ab¬ 
sorbed by a reddish glass, excepting red and dark grcctiy lie 

saw' 
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aiaw only one colour, viz. yellow or orange. When the mid¬ 
dle of the red space was absorbecl by a blue glass, he saw the 
black line with what he called the ijello'w on each side of it. 
We are acquainted with another gentleman who has a similar 
imperfection. 

Iirall the preceding cases there is one general fact, that red 
hightf and colmns in 'which it forms an ingredient, are not di~ 
stingvishahle In/ those who /wsscss the jjccnliarity in question, 
Mr. Dalton thinks it probable that the red light is, in these 
cases, absorbed by the vitreous humour, which he supposes 
may have a blue colour; but as this is a mere conjecture, 
whicli is not confirmed by the most minute examination of tlie 
e\(‘. we cannot hold it as an explanation of the phsenomena, 
J3r. Young thinks it much more simple to suppose the absence 
or paralysis of those fibres of the retina which are cal^lated to 
perceive red; while Dr. Brewster conceives that the eye is, in 
these cases, insensible to the colours at the one end of the 
sjiectruni, just as the ear of certain persons has been proved, 
by Dr. Wollaston, to be insensible tt) sounds at one extremity 
of the scale of musical notes, while it is perfectly sensible to 
all other sounds. 

. If we sujjpose, what we think will ultiinatel\ be demon¬ 
strated, that the choroid coat is essential to vision, wc may 
ascribe the loss of red light in certain eves to the Jctina itself 
havinga blue tint. If this should be the case, the light which 
lulls upon the choroid coat will be doprivetl of its red rays, by 
the absor])tive power of the blue retina, and consec|uently the 
impression conveyed back to the retina, by the choroid coat, 
will not contain that of red light.— I'.diji. Jour n. of Science. 


ON Tin: POISON oi- the co.mmon toao. hy on. j. davy. 
The tbllowing is an abstract of Dr. Da\y’s j)aper on this 
subject, lately read before the Royal Society. 

'i'lic po})ular belief in the venomous nature of the toad. Dr. 
Davy states, though of great antiquity, has been rejected as a 
vulgar prijudicc In' niodern naturalists, decidedly so In' Cu¬ 
vier; but like many other long received and [irevalent opi¬ 
nions, it is a true one, and ilie denial of it by philosophers 
has resulted from superficial examination. l.)r. D. found the 
venomous matter to be contained in follicles, chiefly in the 
cutis vera, and about the head and shoulders, but also distri- 
buteil generally over the body, and even on the extremities. 
On the application of pressure this fluid exudes, or even spirts 
out to a considerable distance, and niay be collected in suffi¬ 
cient tjuantity for examination. It is extremely acrid when 
applied to the tongue, resembling the extract of aconite in this 

!■ respect. 
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respect, and it even acts upon the hands. It is soluble, with 
a small residuum, in water and in alcohol, and the solutions 
are not affected by those of acetate of lead and corrosive sub¬ 
limate. On solution in ammonia, it continues acrid; it dis¬ 
solves in nitric acid, to which it imparts a purple colour. By 
combination with potash or soda it is rendered less acrid*, ap¬ 
parently by partial decomposition. As left by evaporation of 
its aqueous or alcoholic solutions, it is highly inflammable; and 
the residuary matter that appears to j;ive it consistence seems 
to be albumen. Though moi'c acritl than the poison of the 
moist venomous serpents, it produces no ill cflect on being in¬ 
troduced into the circulation ; a chicken inoculated with it was 
not aflTccted. 

The author conjectures that this “ sweltere<l venom,” as it is 
correctl;i^enfted ^ our great dramatist, being distributed over 
the integuments, serves to defend the toad from the attacks of 
carnivorous animals;—“to eat a toad” has long been held as 
an opprobrious difficulty; and the animal is still further pro¬ 
tected in this respedf by the horny nature of its cutis, which 
contains much phosphate of lime, &c. As the venom consists 
in part of an inflammable substance, it is probably excre- 
mentitious, and an auxiliary to the action of the lungs in de¬ 
carbonizing the blood. This view of its use is crjiifinnetl bv 
the fact that one of the two branches of the j>uJmonarv artery 
supplies the skin, its ramifications being most numerous where 
the follicles of venom are thick("<t. 

Dr. Davy has found the skin of the toad to c(»ntain pores of 
two kinds : the lai ger, chiefly confined to jiartieular situations, 
and which, when the skin is held up to tlie light, appear as 
Iridescent circles, and the smaller, more nuincrously ami gene¬ 
rally distributed, which appear as luminous jjoints ofa yellowdsh 
colour. Externally these pores arc covered with cuticle, and 
some t>f the larger ones even Avith rele mucosinn; internally’ 
they are lined with delicate cellular tissue. By inflating the 
skin, Dr. D. ascertained that it w'as not furnished with spira- 
cula, the existence of which lie had been led to suspect by 
some particular circumstances in the physiology of the nnimal. 
— Ann. of Phil. - 

LIST OF NEW PATENTS. 

To Robert Rigg, of Bow 4 »tead Hill, Cumberland, for a new 
condensing apparatus, to be used Avith the apjiaratus now* in 
use for making vinegar.—Dated 4th February 1826.—6 months 
to enrol specification. 

To J. C. Gamble, of Liffeybank, in the county of Dublin, 
phen^ist, for his ap|)aratus for the concentration and crystalli- 
zatioh of aluminous and other saline and crystal I i/able solu- 

tions. 
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tioiis, part of which may be applieil to the purposes of eviapo- 
ration, distillulion, inspissation, and to the generation of steam. 
—7tli February.—4 months. 

To William Mayhew, of Union-street, Southwark, and 
William White, of Cheapside, for their improvement in the 
manufacture of hats.—7th Febrllar 3 ^—6 months. 

To Hugh Evans, Harbour-master, of Holyhead, for his 
method of rendering vessels, whether sailing or |]fropelled by 
steam, more safe in cases of danger by leakage, &c.—7th Feb, 
—2 months. 

To William Chapman, of Newcastle-on-Tync, for his im- 
jiroved machinery for loading or unloading of ships.—7th Fe¬ 
bruary.—2 months. 

To Benjamin Cook, of Birmingham, brass-founder, for im- 
pi’oveinents in making files.—7th February.—6 months. 

To William Warren, of C rown-street, Finsbury-square, for 
improvements (communicated from abroad)Jui. the process of 
extracting from the Peruvian bark quinine and cinchonine, 
and preparing the various salts towhi^h ^esc substances may 
serve as a basis.—11 th February.—6 mopths. 

To John Lane Higgins, of Oxford-street, for improvements 
in the construction of the masts, yards, sails, riggijigof ships, 
and in the tackle used for navigating the same.— 11 th February. 
— 6 months. 

To Benjamin Newmarch, t>f C’heltenhani, and Charles Bon¬ 
ner, of Gloucester, for their invention for susjrcnding and se¬ 
curing wiiuhiws, gates, doors, shutters, blinds, and other ap¬ 
paratus.—l«th February.—6 months. 

To Thomas W'alter, of Luton, Bedfortlshirc, for improve¬ 
ments in straw })lats, for making Jiats, &c.— 18th February.—^ 
6 months. 

'I\j Charles Whitlaw, of Bayswater Terrace, Paddington, 
for his improvement in administering medicines by the agency 
of steam.— 18th I’ebruary.—6 months. 

'Fo Arnolil BulTum (late of Massachusetts,but now of Bridge- 
^,trcet, London), for improvements (in part communicated from 
abroad) in making and dyeing hats.—18th F’eb.— 6 months. 

Jlesu/fs of a Meteorological Journal for Januarjj 1826, kept at 
the Ob&crvatorij cf the Itoyal ^cademi/, Gosport, Hants, 
General Obserz'ations. 

The first [)art of this month was fair and frosty, with the 
exception of two or tlireo tlays; and the latter part very damp 
and humid, with variable wintls from the east side of the me¬ 
ridian. Tlie frosty weather was ushered in by a N.E. wind, 
which blew strong from that point nearly seven days; it tlidi 

s]^ftcd 
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shifted to the N. and N.W. with a low temperature till the 13th 
instant^ which was the coldest day and night we had had since 
the 15th of January 1820. Here the thermometer in the ex¬ 
ternal ^ir at 7 o’clock A.M. on the 14;th, was as low' as 17 de¬ 
grees:' in L-ondon, on the morning of the 16th, it sank to 15 
degrees; and in Paris it was said to have receded several de¬ 
grees lower. Ill the morning of the 8th all the pumps that 
were not under cover were ice-bouiul, and continued so nine 
or ten days. On the 0th, the skaters assembled upon the ice 
in Stoke’s Bay-Marsh, and upon the Moat round the Fortifi¬ 
cation of Gosportj where they amused themselves and the 
bystiinders eight or nine days; as the calm, clear, and frosty 
weather afliirded a favourable ojiportunity. In the morning 
of the 15th there 'vas an apparent change in the atmosphere, 
when three wumIs prevailed simnltaneonsly; vi/. the lower one 
from the E., the next from the 8.E., and the upper one from 
N.W., with«,risii|g temperature, which continued till the 21st, 
when the external thermometer ixise to 46 degrees: but the 
lower wind being diT» barometer rose steailily till the even- 
the 17th; and on the 18th the frost went oflj succeeded 
by drizzling rain. A more favourable thaw could not have 
been desired, as it was remarkably gradual, attended with 
scarcely sufficient rain to wet the ground ; and the thick masses 
of ice had not entirely dissolved into a fluid state till the close 
of the month. Here we had not enough snow to cover the 
ground; but in the northern parts of tlie country it w’as se¬ 
veral feet in depth, so that the stage coaches could not pass 
for some days. In Paris too it was nearly a foot in depth, 
which was deeper than had been known there flir some years 
past. 7'hc change in the atmosphere, from a very cohl and 
dry state to a considerable increase of temjierature and great 
dampness, was attended, as usual, with colds, coughs, and 
rheumatism. The weather, howevci', was seasonable and 
healthy till the full of the imion. 

A few minutes after sunset on the 9th, there appeared round 
the horizon a dark purple haze with an even altitude of about 
5 degrees; next to this was a band of red 2^ degrees wide, 
surmounted by a band of yellow of' the same width. The 
primitive colours thus forming contiguous bands near the ho¬ 
rizon, but brighter diametrically ojipositc to the sun, had a fine 
appearance, and w ere produced by reflection of the sun’s hori¬ 
zontal rays from the falling frozen dew or descending hoar frost. 

The atmospheric and meteoric phueiiomcna that have come 
within our observations this month arc one parhelion, one so- 
lai* and three lunar halos, tw'o meteors, and six gales of wind, 
olE day^ tm which they have prevailed, ffom the M.K. 

i Knmcriral 
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Numerical ResultsJbr the Month. 

Inches. 

r> . f Maxinunn 31*51, January Wind S. 

a oncer jyf 29*54, Ditto 6th—Ditto N.ET. 

Range of the mercury . . 0*97. Inches 

Mean barometrical pressure for the month. 29*980 

•-for the lunar period eiuling the 8th insl^ , . 29*693 

- . - for 14 days, with the Moon in North declin. 29*671 

- for 16 days, w'ith the Moon in South declin. 29*715 

Spaces described by the rising and hilling of the mercury 3*550 

Greatest variation in 24 hours.. 0*340 

Number of changes .".21 

Thermometer J 

^ jVliiiimum 17 Ditto 14th—Ditto E. 
Range.*.32 

Mean temj>. of the external air 35*56 

-for 29 days with the > < 

Sun in Capricormis . . . ^ ‘ 

Greatest variation in 21< hours 17*00 
Mean tenijj. of siiring water 1 
^ at 8 o’clock A.M. . . . f 


Dk Ei'c’s Whalebone Ihjgrometer. 

Degrees. 

Greatest humidity of the air . 93 in the evening of the 30th. 

Greatest dryness of ditto . . . 59 in the afternoon of the 9 th. 

Range of the index. 31 

Mean at 2 o’clock 1*«M. . . . 74*0 

— ' ■ at 8 o’clock A.IM. ... 80*1 

- at 8 o’clock P.^I. . . . 78*9 

-of three observations each } 

day jrt 8, 2, and 8 o’clock J ‘ ‘ 


Evajioration for the month. 1*000 inch. 

Rain in the jiluviameter near the ground . 0*890 

Rain in ditto 23 feet high. 0*825 

Prevailing winds, N.E. 

A Sianmari/ of the Weather. 


A clear sky, 5; fine, with various modifications of clouds, 
10; an overcast sky without rain, 12; foggy, 1; rain, 3.— 
Total 31 days. 

Clouds- 

Cirrus. Cirrocuriuilii.-.. ('irrostrsitii'.. Strjtiis. Ciiniulus. Ciiiiiulostr. Nimbus. 

11 8 27 1 9 20 13 


r 


N. 

3 


A Scale of the prci'aiUng 
N.E. E. S.E. 8. S.W. 

10 3 4 3 2| 


Whuls. 

W. N.W. Days. 
i 5 31 

A METERO 












LOGK^lL table : compriting the Observattcns of Dr. DuRKET alGog>or1f ifr.J.CABTmLmdonrOHd Mr.t'XALL td 'Botton. 
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XXIV. On the Figure of the Forth. By William Gal- 

Esq.M.A. 

To the Editor of the Philosophical Mistg^mne and Journal. 
Sfi*, 

TN sonic of the previous Numbers of your Journal I wail in- 
duced to make a few remarks on'^veral of the most ac^ 
curate systems ofexp^iments by the hitiferto fedfee- 

cuted for the purpose of determining the 6^r6#f eisdrdi. 
jdlince that time Capti^ Sabine's work on that subj^jct has ap-^ 
pcared, 'feontaining an eXtensiva series of experiments in the 
northern hemisphere, reaching from the e<]uator to about 80° 
north latitude, embracing the longest ai*c of tlie meridian yet 
attempted; and executed, it is believed, with an accuracy which 
cannot easily be surpassed. Cn]it. Sabine has also reconsidered 



ployeil by himself^! has by that means rendered tliem more 
consistent, and comparable with each (klier, and with his own. 
By tlie French experiments it appeared frofli tlie character of 
the errors,—Phil. Mag. vol. Ixiv. p. 167, but more especially 
from vol. Ixv. p. 15,—tliat the gravitating force at about 45° N. 
was less fronj exjieriment than theory required, so far as the * 
accuracy t>f these experiments could be depended upon; or in 
other words^ that the pendulum was more distant from the 
centi'e of the earth than could have been anticipated: and this 
conclusion seemed to derive some support from the compres¬ 
sion obtained from the measurement of arcs near the mean 
parallel. 

Whether this conclusion, which it must be admitted is not 
very natural, is to be ranked among those views which the 
early French mathcinaticians entertained, in ojiposition to. 
Newton, remains to be determined. Perhaps the nature of the,; 
ground over which the ai'c passed, when properly examine^jU^' 
Vk)l. 67. No, 38 j. 3/rtm/ 1826. X g^i^^wojjld. 
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would, in pan at least, explain the irregularity in question; 
since at Formentera the pendulum was not much above the 
♦level of the sea, in the interior of France it was considerably 
elttvated, and again at Dunkirk it descended nearly to the level 
of the ocean. Now it is obvious, that if the experimental re¬ 
sults were not properly reduced to what they would have been 
at the level of the sea, the configuration of the country would 
have, generally speaking, produced the irregularity we have 
endeavoured to point out. May not this also have its efiect 
on the compression derived from the measurement ol’ arcs ? 
It is probable it would to a cerUiin extent. Indeed it appears 
certain, that irregularities of tins nature must be expected, un- 
' less regularity ot ground, and similarity of geological charac¬ 
ter, be selected for either of these series of experiments; and 
this, it must be granted, cannot easily be obtained, though it 
should be attended to as far as circumstances will permit. The 
truth of these remarks will be obvious from a comparison of 
Captain Sabine’s observations at St. Thomas and Ascension, 
.. witli those at Maranha^ and Trinidad. 

Captain,Sabine has combined all his own observations with 
SQ^ of those of Captain Kater and of the French, and allows 
eacn to have its- proper share in tletermining tlie coefficients 
of the theoretic formula, as well as the compression; and in 
general this method is to be refcommended, where solid objec¬ 
tions cannot be made to some particular observations. Now 
in the present case, we think strong objections i^iay be urged 
against some of them ; particulwjy those on basaltic or vol¬ 
canic bases^ as those at St. Thonl*^, Ascension, Galapagos, 
&c. being combined with others on alluvial soils. 

It is true we have three determinations of the length of the 
pendulum, when nearly on the eejuator: one at Galapagos, one 
at St. Thomas, and another at Java ; though the temperature 
at which this last was determined is not mentioned in the source 
w’hence we obtained it. A mean of all these would give about 
39'02 inches for the length of the equatorial pendulum ; but, 
unfortunately, two of them at least vvere obtained on rocky 
bases, and may therefore be considerably niore than when de¬ 
termined on a basis of an orilinary state of geological charac¬ 
ter. Under these circumstances it would perhaps be prudent 
to reject those which are obviously aflecteil by such a cause, 
and by means of uie usual formulae to reduce a considerable 
number of observations near the point where we wish to ob¬ 
tain it with great precision, to th^t point exactly. The ob¬ 
servations are recommended to be near it, in order, as much 
as possible, to avoid an error arising from any small error in 
the coefficients of the general formula. Proceedii^ on tliese 

principles. 
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principles, it may be supposed that the deviation from the truth 
would be nearly insensible. 

Ilut accurate observations on the length of the pendulum 
at stations selected with judgement, are not of themselves 
the only data necessary to determine the compression. If 
there is any error in the fundamental formula employed for 
this purpose, a corresponding error will be communicated to 
the amount of compression. It is true that the deductions 
hitherto given have the appearance of great accuracy; for 
when expressed by a fraction of which the numerator is unit, 
the denominator is frequently carried to one or two places 
of decimals. This, howevci*, is a mere deception, if it'Cajii 
be shown that the denominator of that fraction is by the 
dinary formula erroneous to the amount of several units. 
The formula first demonstrated by Clairaut has been ac¬ 
quiesced ill by Laplace, Delanibre, Borda and Biot in France, 
and by Kater and Sabine in Kngland* Now it is well knovm 
that it is but an ajqjroxiniatioii obtained in course of the ana¬ 
lysis by omitting the powers greater than the first. ** At the’ 
present time,” says Mr. Ivory (Phil. Mag. vol. Ixvi. p. 432), 
one of the ablest geometers of the age, “ when so mttc!l||dMis 
been done, and is still doing, to determine the figOT^of the 
earth experimentally, it seems proper likewise to reconsider 
the theory.” "With these sentiments our opinion perfectly 
coincides. The failure of Clairaut’s first attempts to integrate 
a differential equation in the solution of the famous problem 
of the three bodies in his jdaeory of the moon, is well known 
to geometers, and might have suggested die propriety of ex¬ 
amining this celebrated theorem, anil to determine the degree 
of its accuracy by taking in at least another term compre¬ 
hending the s(|uares in the series expressing the ratio of the 
centrifugal force to gravity. We intended originally to have 
given a comjilete analysis of this theorem from first principles ; 
but since the time which we afe enabletl to devote to such 
speculations is but limited, we shall content ourselves by re¬ 
ferring to a very masterly jiaper by Mr. Ivory in the Philoso¬ 
phical Transactions for 1824. It is there demonstrated that 

q~ sin® f sin"* f — &c. . . ... . ( 1 ) 

Now when the oblate sjiheroids do not differ very considera¬ 
bly from spheres, as in the case of the planets; A, which is 
equal to the eccentricity of the meridiafi divided by half the 
polar axis is so small that we niay consider A® as equal to sin <p 

&c., and in this case ~ 5 "^' "35 * * * * (^) 

^ C OC 

Now by^jB^ersion of series A® s= — <7 — ~ A* . . (3), • 

But 
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But the polar axis is to the equatorial diameter as 1 to v^T+a*, 
or 1 to 1 -f- — A®— — &c. And by substituting for X* its 

value from equation (3) we have 

- -§-?’= 1 + -iy- 

Hence 1 + -|- ? —^ ^ + T 8 conse¬ 

quently I gr - grS = X* - X^ But X = -^ nearly, 

X** 1 

therefore — is about 32455000000 * 
lected. And finallyj^ 

= T?--m« = 2? 56 V-W 

As q is 2^:7 Clearly, ~ q s= 0*0033936: tlierefore q 

i l — 0*003396) = 2*491516 q very nearly = q). 
lut Phil. Mag. vol. Ixiv. pjige 163, 

And taking the radius of the equator and time of rotation as 
formerly stated, we have 

_ -^212458 __ _ r,_ 

® — "bog 19576-( 18,56062635 . ^ ’ 

From Captain sSnbine’s observations combined with tlic I VencIi 
in page 351 of his work, he obtaiitK../ = 3!>*01520 4- 0*20245 
sin® X; and adopting thi,s, we can on the principle>» formerly 
laid downjsi.(that is, rejecting those at St. Thomas and Ascen¬ 
sion, as on basaltic bases,) deduce the length of the equatorial 
pendulum from observ’ations at 

Marunhani . . . . = 39*01175 
Sierra Leone . = 39*01556 
Trinidad ..'...= 39*01193 

Bahia.= 39*014-02 

Mean . . . = 39*01332 

On the same principles, from <)bservations of the Spanisli 
navigators as given in the Connaissnnee des Terns for 1816, we 

•get, at Acapulco.39*01126 

Manilla. 39*02067 

IJmatag. 39*00157 

Zamboanga .... 39*01379 

Lima. 39*01046 

Isle Rabao . . . . 39*013 70 

Mean.39*01191 


Also 
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Also we liave from several others, as 

Formentera .... 39*01503 

Madras.39*01275 

San Bias.39*01311 

Rio Janeiro .... 39*01447 

Paramatta.S9‘01250 y 

Mean. 39*61254 

As these means are tolerably consistent, w’c may group them- 
all thus: 

1. 39*01332 

2. 39*01191 

3. 39*01254 

Mean of the whole, or = 39*01259 inc^ies = 3*25105 feet. 
Substituting this value t)f in formula ( 6 ), it will become 

52127458 y 

^ ~~ 20919576+6034152420 V 

or, 6 = 0*008608 — .( 7 ) ' 

Hence from Cajitain Sabine’s book, page 351, 

e = 0*008608 — = 0*003419, or ■^"' - 5 " “istead of 

^ as he has louiul it. 

He also gives the ellipticity for the lengths of several equa¬ 
torial jieiidulums, page 352, such as 39*()152 niul 39*01, anti 
finds the difference inconsiderable. But when he changes the 
etpiatorial pendulum from 39*0152 to 39*01*, he retains the 
same total increase from gravitation, or 0*20215, with which we 


are by no means satisfied. *' 

]u)r if the et|uatorial pendulum be.59*01520 

Total increase to the pole. 0*20245 


The polar pendulum would be. 39*21765 

Now if the ]>olar })cndulum remained the > on.ni 

same and the equatorial became.^ ^ 

the total increase woulil be. 0*20765 


These substituted in equation (7) would give an ellipticity 

of 305 »differing little from Laplace’s estimate. The question, 

however, still remains,—are we at liberty to make such changes 
in either ? It is at least unsafe. The better way would, in 
our opinion, be to determine the equatorial and polar pendu- 

• In fiu-t, the ratios of '2024.5 to 30*0152 aiul of to 39*01 are 

nearly ratios of equality, as their value only differs about a unit in the sixth 
pliire of decimals! Ilow then could there be any diflerence in the re¬ 
sulting conqircssion 


lums 
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lums by the means of a number of observations near those 
points; so that any small change or error of the total variation 
from the equator to the pole, wlien substituted in the formula 
may have little effect on their absolute lengths when reducetl 
through a small arc by that formula. Thus at 70° N. Cap¬ 
tain Sabine finds 39'"*194-52 for the length of the pendulum 
by groupin^'those within 10° on each side of it. Now l)y re¬ 
ducing this to the pole, it becomes 39*21816, differing little from 
what we have already found it. The equatorial pendulum 
has, bv nearly a similar manner, been found to be 39-01259, 
though Captain Sabine’s group gives 39*01604-. But if those 
at St. Thomas and Ascension he rejected as being on a ba¬ 
saltic basis, it will be 39*01308, differing little from the general 
mean of a number of places and different observers, and wdiicli 
we regard as the inorte decisive. Taking the polar pendulum 
at 39*21816, and the equatorial at 39*01259, the excess of the 
polar above the equatorial will be 0*20557, and hence the ellip- 

ticity will become 0*008608 — 0*005270 = very nearly. 

Hence, if w'e set out from the equator, the formula for the 
length of tlie pendulum at any latitude will be 

/ = 39*01260 +.0*20557 sin-A .... (A) 
or, co^^pneing at the parallel of 15° N. 

^ I — 39*1154-0 — 0*102785 cos 2 A . . . . (B) 

From the foregoing results it ajipears that even if the tjuan- 
tities determined by Captain Sabine himself be substituted in 
the corrected formula for deducing the compression, it be¬ 
comes considerably different from the fraction expressing the 
ratio of the centrifugal force U> gravity at the equator, and still 
more so if the quantities which we have selected be adopted, 
as in our opinion best entitled to confidence. 

By these remarks, it is by no means intended to set a light 
value upon Captain Sabine’s labours. They will be highly 
estimated by all capable of a})pretiating their merit; but so 
much we are afraid cannot be said for the formuhe he has em¬ 
ployed for deducing his final results. Approximations which 
might have been supposed sufficiently correct about a century 
ago, cannot now receive that a})pellation. What wt; have said 
is therefore rather intended to direct the attention of mathe¬ 
maticians to this subject, and to reconsider the degree of ac¬ 
curacy which may be conceded to the usual formula;, than a 
criti(iuc on the labours of this distinguished officer, whose 
abilities and acquirements do so much honour to himself, and 
credit to his profession. 

It is hoped Mr. Ivory, who is now examining with so much 

ability 



ProK Ilansteeu on the Magnetic Poles of the Earth. 167 

ability the Mccaniqne Celeste, will not allow this part of his sub¬ 
ject to pass without receiving decided improvement at his hands. 

Indeed the problem of the determination of the figure of the 
earth has now arrived at that point, (as Captain Sabine has re¬ 
marked to me,) that no results from experiments on the pen¬ 
dulum should be admitted which are not of the accurate de¬ 
scription ; and I nuiy add, that the requisite formulae em¬ 
ployed in making the usual deductions should also possess all 
the accuracy that the present state of science can give them,*’ 

1 am, sir, yours, &c. 

Edinburgh, Feb. 1), 1B3G. WlLLIAM GaLBUAITH. 


XXV. On the Number and Siluatinn of the Magnetic Poles of 
the Earth. Bij Professor Chuistopher Hansteen. 

[roncludctl from p. 124.] 

I. Observations of Declinations by Captain Sabine, in the 
voyage of Captain Ross in the year 1818. Extracted from 
the Philos. Trans, for the vear 1819. 


IKIS. 

! Lat. 

1 

Long. W. from 
Greenwich. 

DecIinati^J 

West. 


i o ‘ 

O / 

O 1 

June 9 

! Gb 23 

53 47 

67 31 

11-12 

. G8 14 

54 15 

67 52 

17—18 

I 70 2G 

51* 52 

71 58* 

27 

1 71 2 

51 13 

75 30 

July 4 

72 11. 

56 49 

78 55 

fi 

73 22 

57 32 

80 1 

12 

71- 1 

57 52 

80 441 

21 

74 58 

59 16 

81 33 

22 

7 5 4 

60 3 

87 0 

28 

75 23 

60 34 

88 19 

30 

75 32 

61 0 

87 56 

Aug. 2 

75 45 

64 0 

88 57 

4- 

75 59 

64 32 

90 18 

6 

70 51 

61. 34 

91 8 

12 

75 55 

65 30 

93 40 

19 

7G 30 

72 35 

102 36 

22 

76 33 

76 53 

107 56 

2.5 

76 9 

78 21 

109 58 

8 e})t. 11 

70 36 

1 

66 56 

86 55 


* Observations on Hare Island. f On the 3 Baffin’s Islands. 


II. Ob- 
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II. Observations of Declinations by Captain Parry. Extracted 
from Brewster^s Pliilos. Joiirii. July 1821. 


1819. 

N. 

Lat. 

Long. W. from 
Greenwich. 

Declination. 

June 


( 

5 / 

0 

J 

Q 

1 

19 

59 

49 

48 

9 ' 

48 

38 W. 


26 

63 

58 

61 

50 

61 

12 

V 

27 

63 

44 

61 

59 

60 

20 


30 

63 

28 

62 

9 

61 

.23 

July 

15 

70 

29 

59 

12 

74 

39 

17 

72 

0 

59 

56 

.80 

55 


23 

73 

4 

60 

12 

82 

20 


24 

- 73 


60 

9 

81 

34 


31 

, ^73 

31 

. 77 

23 

108 

47* 

Aug. 

3 

74 

25 

‘ 80 

8 

106 

58 

I. 

.7 

72 

45 

89 

41 

118 

16-f- 


13 

73 

11 

89 

23 

114 

17 

' 

15 

73 

33 

88 

18 

415 

37 


22 

74 

40 

91 

47 

128 

58 + 


28 

75 

9 

10.3 

45 

16,5 

.505 E. 

Sept. 

1 

75 

3 

105 

55 

158 



2 

74 

58 

107 

3 

151 

30 


6 

74 

47 

ilO 

34 

126 

17 


]5 

74 

28 

111 

42 

117 

52 

1820. 


74 

47 

no 

49 

127 

48 II 

June 

3 

>» ^ 

1 

( 

110 

28 

128 

30 


7 1 

/.•> 

35 

110 

36 

135 

4 


11 1 

pm f 

/5 

13 

111 

52 

l‘^5 

IS 


12 ! 

/ a 

5 

111 

57 

123 

48 


13 

pm F* 

1 O 

3 

111 

37 

126 

2 


15 

71 

n 

111 

12 

123 

6 

Aug. 

5 

74 

24 

112 

53 

110 

56 


10 

74 

26 

J13 

48 

106 

i 


18 

74 

25 

142 

41 

-HI 

19 


25 

74 

27 

112 

11 

114 

35 

Sept. 

3 

71 

16 

71 

18 

91 

29 W. 


7 

70 

22 

68 

C/<- 

1 

80 

59 


From these observations (wliicli, for the ]nirj)t)s(; of avoiding 
the influence of the Iron on hoard the vessels, were all inatle 
on shore, or on icebergs) it a}>]iears, tliat ii'. Bafihi’s Bay and 
near 64“ of lonj^itude the declination alri'udv aiuounts to 90 ’, 

* In Possession Hay. "f Kast coast of Itcifcnl’s I'.land. 

^ (’ai>e Riley. * ^ Soiitli-easl point oflbam Marlin’s Isluiul, 

II 111 Winter Harbour on IVfelville’s Island. All tlie observations from 
2d September 181!» to 2afli Aiipist IHil, were made on this island, for the 
most part during an excursion in the ii.tcrior. 

iuul 
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and thence increases westward; tliat Capt. Parry found it on 
the 22d of August 1819, in latitude 74° 40' and longi,tude 
9 J ° 47' = 128° 58' W.; and on the 28th of August in latitude 
75° 9' and longitude 103° 45', = 165° 50' E. During the 
six days’ interval (those in which no observations w'ere made), 
the western declination must have risen to 180°^before it be- - 
came easterly, as it was found on the 28th of August. Dr. 
Brewster thence concludes, that between thb 23d and 2Sth of 
August the expedition must have Itcen several degrees north 
of the great magnetic pole; adding, that this circumstance fully 
agrees with the position given to it for that year in my in¬ 
vestigation of the magnetism ol the earth. 

If in these investigations we alsocofcsider thedip of the needle, 
it is evident that above the i>ole djjpaipping needle must assume 
Ji vertical posiLitm,—tliatl ere therefore the diji is 90°; that the 
same must decrease the further w’c remove from this point, 
that it disaj)pears entirely somewhere near the ecjiiator, and 
at last becomes st)uth(a ly. Thus, for instance, the northern 
dip in Paris is = 68° 38', in Co])enhagen = 70 37', in Go¬ 
thenburg = 72 l', in Christiania = 72° 45', in Bergen = 
74° 3' &c. Therefore the observations on the dip may also 
be referred to, if we wish to ascertain the position of the mag¬ 
netic pole of the earth.—The observations made on this sub- 
jecl- by the two English north jiolar expeditions are contained 
in the two follow'ing tables : 

I. Observations-made during the voyage of f'a])tain Ross. 


1818. 

North Lat. 

Long. W. from 
; Greenwich. 

f 

Dip. 



O 

i 

O 

*■ t 

O 

4 

April 

13 

53 

51 


8 

70 

35=^ 


.30 

60 

9 

1 

12 

74 

21t 

June 

9 

68 

22 

53 

50 

83 

8 



70 

26* 

i . 

52 

82 

19 4 

July 

8 

74 

4 

' 57 

52 

84 

9^ 


23 

75 

5 

60 

3 

84 

25 

August 

2 

75 

51 

, 63 

6 

84- 

45 


4 

75 

59 

61- 

17 

84- 

52 


19 

7(J 

32 

73 

1-5 

85 

44 


20 

76 

45 

! 76 


86 

9 


25 

76 

8 

i 78 

29 

86 

0 

Sept. 

11 

70 


j GO 

55 

84 

39 

Not . 

3 

60 

9 

1 -1 

1 -» 

12 

71- 

21 il 

1819. March 

51 

31 

1 « 

8 

70 

33<il 


* Regent’s Park, London. t Llaiul of Brass-a, Shetland. 

X Hare Fsland. ^ On the three Baffin’s Islands. 

II Island of Brassa. H Regent’s Park, London. 

Vol. 67. No. 335. ilian/i 182G. Y 


II. Ob- 
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II. Observations made by Captain Parry. 


1819. 

North Lat. 

Long. W. from 
Greenwich. 

Dip. 

March 


O 

/ 

O 

J 

o 

1 


51 

31 

0 

8 

70 

33* 

June 

26 

64 

0 

61 

50 

83 

4 

July 

17 

72 

0 

60 

0 

84 

14 

31 

73 

31 

77 

22 

86 

3t 

August 

7 

72 

45 

89 

41 

88 

27t 


11 

72 

57 

89 

30 

88 

25 


15 

73 

33 

88 

18 

87 

36 § 


28 

75 

10 

103 

44 

88 

26II 


30 

74 

55 

104 

12 

88 

29 

September 6 

74 

47 

110 

34 

88 

30?„ 


11 

74 

27 

in 

42 

88 

37V' 

1820. July 18 

74 

47 

no 

48 

88 

43*# 

September 17 

68 

30 

64 

21 

84 

21 

_ 

28 

51 

43 

0 

14 

70 

33 tt 


From these observations it'^ould appear, that the greatest 
dip was found by Captain Ross on the 20th of August 1818, 
near the entrance of Sir James Lancaster’s Sound, into which 
he did not venture to penetrate; but that Captain Parry, after 
having proceeded up tliat sound, found a regular increase of 
the dip, till on the 11th of September 1819 it had risen to 
88° 37', leaving the needle only 1° 23' from the vertical posi¬ 
tion. We may then conclude from this increase of the dip, 
that the expedition w'as about 3° north of the point where the 
dip is 90°, which also agrees pretty nearly with the point of 
convergence which we have deduced before from the observed 
declinations. Thus then, according to the indication of both 
instruments a magnetic pole exists in that vicinity. 

If we consider the southern segment of the globe (Plate II.), 
we see that between the meridians 50^ and 140° all the ar¬ 
rows are directed to one point, which is about 20° distant 
from the antarctic pole, and 137 ’ east of Greenwich. To the 
east of the meridian of 140°, and to the west of that of 40°, the 
arrows begin to deviate from this point; and in the vicinity of 
Terra del Fuego, between 240° and 300° of longitude, they 
are again directed to another point, <listant about 32 from 
the pole, and situated in 237° longitude. Thus the southern 
hemisphere has, like the northern, two different points of 

• Regent’s Park, London. i* Possession Bay. 

J East coast of Regent’s Island. § North side of Barrow’s Strait. 

II Byam Martin’s Island. f Melville Island. 

** Observatory in Winter Harbour, ft Near London. 

magnetic 
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magnetic attraction. For the calculation of the position of 
the first, I have made use of the following observations: 


1773. 

• 

South Lac. 

Long. E. from 
Greenwich. 

Declination 

West. 

No. 

Cook. 


O 

/ 

O 

1 

O 

< 


February 

20 

58 

46 

91 

58 

40 

31 


March 

3 

60 

12 

110 

52 

39 

15 



6 

59 

56 

119 

7 

32 

11 


7- 

—8 

59 

44 

121 

19 

28 

44 


1777. Jan, 

8 

47 

37 

99 

21 

25 

29 

5 


14 

47 

19 

115 

28 

17 

34 

6 

1 Fourneauxl773. 








February 

20 

52 

20 

99 

23 

SO 

11 



21 

52 

8 

100 

6 

29 

11 



27 

50 

34 

118 

51 

15 

37 

9 


28 

49 

30 

124 

17 

11 

18 

10 


From these observations we find the position of the point 
of convergence thus: 


From No. 

Distance from 
the Pole. 

Longitude East 
froju Cl recnwich. 


o / 

20 26 

O 1 

138 7 


19 46 

140 0 


20 58 

135 12 

2—9 

21 30 

132 47 

7—10 

19 47 

136 31 

8—10 

19 53 

136 25 

2—3 

20 27 

138 29 

5—6 

19 39 

138 11 

9—10 

' 18 12 

138 36 

3—9 

21 48 

134 21 

Mean 

20 14'*6 

136 53'*4 


If we reject the results of 1 and 4 and 9 and 10, which 
differ most from the others, we find 

Distance from the pole 
Longitude E. from Greenwich 


= 20° 33'-5 
= li56 15 *4 
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The following are the observations from which I deter¬ 
mined the point of convergence south of Terra del Fuego. 


1774. 

South Lat. 

Long. E. from 
(Jrcenwich. 

Declination 

East. 

No. 

Cook. 


O 

/ 


1 

O 

/ 


January 

28 

09 

37 

252 

0 

22 

41 

1 

29 

70 

20 

253 

3 

21- 

39 

2 

December 

13 

53 

24 

270 

30 

13 

23 

3 


29 

55 

20 

293 

55 

23 

52 

4 

I Fourneaux. 








Januarv 

24 

59 

37 

256 

2 

12 

59 

5 


28 

61 

47 

271 

50 

22 

59 



29 

61 

53 

270 

45 

24 

1 


V 

30 

01 

30 

2S1 

57 

25 

13 



31 j 

61 

20 

1 

288 

10 

26 

« 1 

9 


Tlie result of this is : 


From No. 

Distance from 
the Pole. 

Long. E. from 
Greenwich. 

2 and 7 

O i 

o i 

12 36 

237 8 

2 — 8 

12 44 

237 39 

2 — 0 

13 15 

239 18 

7 — 9 

12 46 

235 53 

1 — 8 

12 47 

236 12 

4 — 5 

14 19 

242 33 

3 — 4 

14 48 

247 21 

Mean 

12 50 

237 14 


Oinittinff the two last, we find : 

Distance from the pole as 12^ 43' 

E. longitude from Greciiwicb = 2SG 43 
These two magnetic poles of the southern hemisphere also 
alter their position. Trom the observations made by Abel 
Jansen Tasman, who, proceeding from the Mauritius, dis¬ 
covered the islands of Van Diemen’s Land and New Zealarul, 
in the year 1043, 1 have determined the position of the mag¬ 
netic point of convergence south of New Holland, for the year 
1042, as follows: 

Distance from the pole = IS"^ 55' 

E. longitude from Greenwich = 146 59 

The 
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of the Magnetic Poles of the Earth, 

The distance we found above for the year 1773 was 

Distance from the pole = 20° 33' 

E. longitude from Greenwich =136 15 

It is possible that the determinations for the year 1642 may 
not be (jiiite correct, since at that period they had no means 
of giving the exact longitude; nevertheless I do not believe 
that the uncertainty witli respect to the longitude of this point 
amounts to one degree. 'Hius then this magnetic j)ole has 
moved within 131 years, 10-14'; or 4'*69 per annum west¬ 
ward. The situation of the other magnetic pole south of 
the continent, I have fixed for the year 1670, from some qp- 
servations mentioned by Halley in his table of variations of 
the magnetic needle (Philos. Trans. No. 148), as follows: 

Distance from the pole = 15° 53' 

E. longitude foin Greenwich = 265 26| 

We have I'ound the situation of this pole for the year 1774; 

Distance from the pole = 12° 43' 

E. longitude from Greenwich = 236 43 

Thus this pole has moved w'ithin 104 years 28° 43'^, or 
16''57 annually, westward. 

Whence we see that the /w?o magnetic poles in the northei'n 
hemisphere move. easVixard^ xdiile those in the southern hemi~ 
sphere, move "JiH’stViard. 

For the sake of abbreviation we will designate the south¬ 
eastern pole below New Holland, by A ; the south-western 
below Terra del Fuego, by a ; the noi*tli-westerly in America, 
by 13 ; and the north-easterl}' in Siberia, by b. Thus A and 
15 are very nearly diametrically opposed to each other; for 
the distance of both from the pole is about 20°; and A lies in 
the meritliaii 136°, .and B in that of 260 E. of Greenwich, 
which makes a difference in longitude of about 125°. The 
case is similar, although with greater deviations, with the points 
a and b\ the distance of the former from the antarctic pole 
being 13 % and .of the latter from the arctic pole a little above 
4and the longitude of the former being = 237 ’, and that 
of the latter 116°; thus giving a difference in longitude of 
= 121°. Experience, however, teaches us that there are no 
magnets with one or three poles, i. c. with any odd number 
of poles; a result which might have been found d priori^ 
as the magnetic force only arises from a destruction of the 
equilibrium in tlie opposite powers; whilst one power prevails 
in one part of the body, the other must be forced into the 
opposite extremity. T'hcrefore a magnet of several poles n^t 
be considered as an assemblage of magnets each of W'hicMj^ 
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its two poles. Thence we must consider the four magnetic 
points found above, as the ends of two magnetic axes:—w'hich 
of them belong to one another, can only be ascertained by a 
combination of the declinations and dips calculated from theory 
with those found by observation. That hypothesis must be 
correct, in which theory and experience agree. The poles A 
and B are at about the same distance from the terrestrial poles, 
and therefore very nearly diametrically opposed: besides, they 
are much stronger than the poles a and b\ whence it seems 
natural to assume that A and B are the terminating points of 
magnetic axis^ and a and b those of the other. Therefore 
tTOse two magnetic axes cross one another witliout intersecting 
each other, or passing through the centre of the earth : the 
centres of both lie much nearer the surface in the South Sea, 
than on our side of the earth. 

Tins naturally produces several questions, w hich we cannot 
yet answer satisfactorily: What is it that jiroduces these tisoo 
magnetic axes in the earth ? IVhat is the cause of their motion ? 
How are we to imagine the possibility of this motion within the 
solid mass of the earth ? Concerning the first (question, we have 
to consider that the magnetic powders are incorporeal essences, 
which, like the light, penetrate the densest bodies without be¬ 
ing subject to the Taws of gravitation. A magnetic axis, there¬ 
fore, is nothing but a direction in a physical body in wliicli 
these powers act. In a jirismatic piece of* steel these powers 
may be separated by simply passing a magnet over it; they 
may be destroyed by rubbing in a contrary direction; or they 
may even be inverted, so that a northern pole be changed int<j 
a southern, and vice versd^ without the internal position or me¬ 
chanical connexion of the material particles being in the least 
altered. If then the interior mass of the earth consists of a 
material in which magnetic powers may be excited (and the 
above experience compels us to assume this hypothesis), the 
same causes which liave excited the magnetic power ma\', 
under different circumstances, produce a dmerent direction in 
the position of the axes, without there being^any necessity of 
having recourse to an internal mechanical motion. Thus then 
the answer to the first question w'ill probably also include that 
to the second. That to the third is of no difliculty. Light 
is the active principle of nature. l''he effect produced by the 
solar light, and the warmth excited by it, on the surface and 
atmosphere of the earth, is sufficiently known. The develop¬ 
ment and precipitation of aqueous vapour in the atmosjdicre, 
anti the electricity which is thereby excited, are the effects of 
light and heat moi»t generally known. The essential difference 
b2|('een electricity and magnclism, which was assumed ac- 
•fc# cording 
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cording to former experiments, but in spite of philosophical 
misgivings has been removed by CErsted’s discovery. It is 
possible that the various illumination and heating of the eiirth 
during the period of one revolution on its axis, may produce 
a magnetic tension, as well as it produces the electrical powers, 
and tliat the altered position of the magnetic axes may be 
explained from an altered [)osition of the terrestrial axis to¬ 
wards its orbit. Let it however be understood, that I ad^ 
vance these positions merely as suppositions. 

It is proved then that the earth has two magnetic axes^^ 
and, consequently, four magnetic poles, of which the tjw> 
nortliern turn from west to east, and the two southern from 
east to west, but with great difference in their motion. Let 
us see whether the variation in the declination may be ex¬ 
plained from this. In the beginning of the 17th century the 
declination throughout ail Europe was eastward; then it de-^ 
creased, anil di.sa]i]ieared a short time after the middle of that 
century; then became westward, increasing till within the late 
years, when it began to become invariable, and even to de¬ 
crease.—Thus the declination in Paris was in 


1541 

= 7° O' E. 

1667 

= 0° 

15' W. 

1550 

8 

0 

1670 

1 

30 

1580 

11 30 

1680 

2 

40 

1003 

8 45 

1683 

3 

50 

1630 

4 30 

1700 

7 

40 

1640 

3 

0 

1800 

22 

12 

1659 

2 

0 

1807 

22 

34 

1664 

0 40 

1814 

22 

54 

1666 

0 

0 

1824 

22 

23^* 


From the motions of the two northern magnetic poles found 
before, it appears that in the year 1580 the Siberian pole h, 
was about 40° E. of Greenwich, i.e. north of the White JSea; 
whilst the American B, was in about 224° E. from Greenwich, 
and thus somewhat above 30° east from Behring’s Straits. 
'I’hns the former Jay much nearer Europe than now^; and the 
latter was further off:—^thence the eflect of the former w'as 
greater, in Euro])e than that of the latter, and the needle 
turned towarils the cast. In the mean time the first removed 
towards the Siberian Ocean ; and as the second approached 
Europe, although rather slowly, its effect became stronger, 
and the needle turned westward, till it has now attained its 
greatest declination, and will probably again approach the 


* I have added this declination from the Annalcs dv Chimic, tom. 
p. 43(i,— K. 

meridil 
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meridian. In the same manner it may be explained why the 
eastern deciinatioii was less before tlie year 1580. 

The changes in tiie southern hemisi)here may also be ex¬ 
plained from the above-mentioned motions of the magnetic 
poles. Thus, Ibr instance, at the Cape of Good Hope* and 
in the different bays of the adjoining sea, the declination, 
during ,lhe time of Vasco de Gama was easterly (/. <?. the 
northern pole of the needle pointed to the east, the southern 
to the westj f but subsequently it became w'esterly, and that by 
q^ore than 25°. was in the year 


1605 

= O^SO'E. 

1724 £» 

.16° 27' W. 

1609 

0 12 W. 

1752. 

19: 0 

1614 

1 30 

1768 

19 SO 

1667 

7 15 

1775 

21 14 

1675 

8 30 

1791 

25 40 

1702 

12 50 

1801. 

25 4 


l^sition of the iSouth American 
magnetic pore^ was ‘ 283°^ E. i. e. nearly soutli of Terra del 
Fuego; and the New Holland magnetic pole A lay about 150° 
E. from Greenwich. U’he first point lay therefore much 
nearer the Cape of Good Hope, which is about 18° E. fi*om 
Greenwich, than it does now,^ whilst the latter was further 
from it. Thence the effect of the former on the needle was 
stronger than at present, wdiilst that of the latter was weaker; 
and the southern pole of the needle moved more towards the 
west, and the northern more towards the east. But as the 
American soutliern point went further oft and that of New 
Holland approached, the soutliern pole of the needle turned 
more and more towards the datter, w^ber^b^ the declination 
became westerly. v ' 

The dip also varies oridjflferenti'jparts 6f the surface of the 
earth, increasing in some, and diminishing in others. Tims 
it was in Paris: *•* . 

in 1671 3= 71° 0' 17^ = 69°2G' 

'‘"1754. 72 15 . .A|i06 ^9 12 

^ 1780^ 71 48 1814 68 36 

In ef^em SiberjiMHid at Kamtschatka it increaseLv Bodi . 
arc the results of the motidn.4>f the Siberian magnetic pole 
towards the east,Jn which it is removing from Europe, and 
approaching Kamtschatka. In the whole of South America 
the soutliern tlip decreases, and that in consequence of the 
motion of tlie south-western magnetic pole, tow^ards the west. 

Ai'pei;- 
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Appendix. 

On the Noise attending the Aur<tra bot'ealis*; in a Letterfrom 
M. Kamm, jRoyal Inspector of Fdrests at Torset, to Pro¬ 
fessor Hansteen. ' i . 

I. 

I have been much plea55etl with several Numbers of the 
Magazin for Natiirvidenstcabcrne, but particularly so by your 
article on the magnetism of the earth. On reading 
voyage for the re-discovery of the east coast of Greenland! I 
thought to observe that neither he nor anybody «lse had 
noticed the nois^ attending <he motions of the northern lights.» 
I believe, however,., that I have heard it repeatedly duri^^# 
space of sevcral>iu>urs» when a boyjof ten or eleven years old 
(it was in the year 1766, 1767 or 1768); I was then crossing 
a meadow, near which was no forest, in winter, and saw for 
the first time the sky over me glowing with the most brillianj*. 
light playing in beautiful colours, in a manner I have n^ver 
seen since. The colours showed th em sgiyes . 

on the plain, which waS'/;overed'with sjloir<^^ipHR'ost, and 
I heard several times a quick whispering sound sipiultaneously 
witli the motion of the rays over my head. However clear 
this event is, and always has been, in my memory, it would 
be unjust to expect it to be received as an apodictical truth; 
but should otUeyCs^iave made similar observations, it would be 
important for the inquirer into the nature of the aurora borealis. 
Ramsnioen inTorset, March 1825. 


Postscript to the above; bp Prqfessrrr Hansteen. 

II- 

^ I feel indebted ^^L^amm foi;^ the above communication. 
The polar thp.native country of the 

polar light; wherefore We ot!l|;ght to^^eculiarly interested in 
obtaining any additional information on the natural history of 
this remarkable phaciiomenon.;mid we have so many certain 
accounts of the noise attending it, that the n^ative experience 
of .soutJiqjtji^mtions c^lidt be brought iii ^positiq|||. to our 
positive kno^edglil^Ufifortunately, Wfitlive, since the beginning 
of this ceutgry, in one of the great pauses of^^ fjRimnollarion, 
so that-tln^resent generation knows bt^t'lHUlrof it frdlW^er- 
somii'-qlfeefvation. It would thedsfore be very agreeable to 
the editors of the Magazin, to receive-from oldar people simi¬ 
lar experiences from the time of their youth, when the aurora 
borealis showed itself in its lull splendonr. It can be proved 
mathematically, that the rays of the northern lights ascend 

* hrom the Magazin for Naturvidetukaberne, for the \ear 1825, part ^ 
P- 171—176, translated into German by L. F. Ksemtz. 1 

Vol. 67. No. 335. 1826. Z from^ 
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from the surface of the cnrtli, in a direction inclining towards 
the south (an inclination vvltich with us forms an angle of 
about 73°). If then this light occupies the whole northern 
sky, rising more than 17° above thc/enitl], tlic rays must pi-o- 
ceed fi'oiii under the feet of the observer, although they do not 
receive their rellecting }iowcr till they have readied a consi¬ 
derable elevation, perhaps be>ond our atmosphere. It is 
therefore conceivable why we should frecjuently hear a noise 
attending the northern lights, when the hihahifanls of southrm 
countries, who see these phaenomenu at a distance of several 
hundred miles, hear no report wITatever. Wargentin, in the 
ISth volume of the Trans, of the Swed. Acad., says that Dr. 
Gisler and Mr. Ilellant, two scholars who liad resided for some 
time in the north of Sweden, having been so requested by 
the Academy, made a rejiort of their observations on the 
aurora borealis. 

The following is an extract from Dr. Gisler’s account: 

“ The most remarkable circumstance attending the northern 
lights is, that although they seem to be ^'ely high in the air, })t;r- 
haps higher than our common clouds, there are yet convincing 
proofs that they are ctmnected with the atmosphere, and often 
descend so loin' in it, that at times they seem to touch the earth it¬ 
self, and OH the highest mountains they produce an ejfect Uhe a 
voind round the face of thi traveller.” He also says that he 
himself as well as other credible persons, “ had often heard the 
rushing of them, just as if a strong xcind had been bloxi'ing [al¬ 
though there was a perfect calm at the time), or lihethetvhizziyig 
heard in the decomposition of certain bodies during a chemical 
process.” It also seeraetl to him that he noticed “ a smell of 
smoke or burned salt” “ 1 must yet add,” says Gisler, “ that 
peojile who had travelled in Norway, informed me they had 
sometimes been overtaken on the top of mountains by a thin 
fog, very similar to the nortliern lights, and which set the air 
in motion; they called it Sildebleket (Ilaring’s lightning), and 
said that it was attended by a piercing' cold, and rendered 
breathing difficult.” Dr. Gisler also affirms that he heard re¬ 
peatedly ^^of a whitish gray cold fog with a greenish tint, which, 
although it did not prevent the mountains from being seen, yet 
somewhat obscured the sky, rising from the earth, and changing 
itself at last into a northern light; at least such :i fog was fre¬ 
quently the forerunner of this }>hienomenon.” 

Capt. Abrahamson, in the publications of the Scandinavian 
Literary Society, has also collected several ob.servations of 
ggiioises that were he.ard with the northern lights. I know my¬ 
self several persons who have witnessetl it, and shall jnake use 
of their observations on the first opportunity. 


XXVI. Con- 
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XXVI. Continuation of the New Catalogue of Meteorites. Bif 

E. E. E. ClILADNl *. 

T. Additions to the Catalogue of Falls of Meteoric Stones and 

Musses of Iron. 

T3ESIDES the meteoric stones jircservetl at Abydos and 
Ciissandria, as mentioned by PJinyj Hist. Nat. ii. 58, 
.Toll. Laureiitius I-,ydiis, in In’s woik de mentions after 

Apuleins (probably from some MS. of this author since lost), 
a similar stone preserved at Cyzicus, and of wliic#it was 
tlioiioht that if it ever perished, the town would perish with it. 

During the consulate of Cn. Calvinus and M. Messalaj t. e. 
about fifty-two years before our mra, there were, according to 
Dio Cassius, xl. 47, falls of earth and stone. 

During the consulate of TEmilius, 3 Kalend. April, a fall 
of stones took place at Vejae, accor<ling to an account taken 
from an ancient jmblication in the form of a newspaper [Acta 
diarna^ Acta urbis and communicated in the Homan 

new-hpajicr called Notizie del giorno 1822. (As it is not said 
which /Einilius it was, it is impossible to point out the precise 
year.) 

In the year })21, some stones fell near Narni, in the vicinity 
of Home, which were considered infernal productions; one 
in particular which fell into theTJ’iver Narnus, and which is 
said to have projected two feet above the surface of the water, 
accordinjr to a MS. chronicle bv the friar Henedictus de St. 
Andrea, in the library oi prince Cliigi at Rome. 

? 1201. Probably stones with a fiery meteor, according to 
a passage of Cardanus mentioned in Fubienicii theatr. comet, ii. 
p. 226, but which I have not been able to find in his own works. 

Not long befi)rc 1.31.9, in AiTagon, three large stones, ac¬ 
cording to a MS. continuation of the C’hronicle of Martin us 
Polonus, in the Hungarian National Museum at Pesth. 

About the year 1780, in North America, in the territory of 
King.sdale, in New-England, between W c.st River Mountain 
and Connecticut, masses of iron.—Quarter!}' Review, No. 59. 
April 1824. 

1818, 11th of June (or OOlh of May, O. S.). Stones near 
Zaborzyea, in Volhynia, according to Laugier, in the Bulletin 
de la Soc. Philomat. June 1828, }). 86 ; and Mem. du Museum, 
17 Anniu', t. xvi. des Annales, cah. 2. 

? 1822, 10th of September. Probably meteoric stones, near 
Carlsladt in Swedenf. 

* From Srhvvoiffgcr’s Jonrunl, N. I f. Band xiv. p. 475. 

Wc omit the accounts which licre follow in the original, of the recMj^ 
falls of meteorites we have already incorporated with Dr. C'hladni’s forvati 
(’ataloguc; —see our present volume, j). 12.-—Edit. 

Z 2 1824,^ 
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1824, about February, At some distance from Irkutsk, a 
large stone, according to newspaper accounts from St. Peters¬ 
burg. 

1824, 14th of October. Near Zebrak, in die circle of Beraun, 
in Bohemia, a stone, according to Hallaschka, in Scliumacher’s 
Aslron. yachr. No. 70. 

? Small crystalline stones, or perhaps small pieces of mag¬ 
netic pyrites, which (according to an account of Dr. Evers- 
mann, ^nimunicated by Professor John, in the Annalcn dcr 
Physik, V. Ixxvi. p. 340; and in Kastner’s Archiv fiir Natur- 
kundCf V. iv. p. 2. p. 196) fell at Sterlitamarisk in the govern¬ 
ment of Orenburg. It is how'ever doubtful whether they be¬ 
long to the class of meteoric stones, or whether they form a 
concretion of a peculiar kind. 

(The pretended rain of stones mentioned in the newspapers 
as having fallen near Torresilla de Carneros in Spain, the 25th 
of July 1825, seems to have been nothing but common hail, 
of which pieces w'eighed as much as from 5 to 16 ounces.) 

II. Additions to the List of solid Masses of Iron containing 

Nickel. 

A. Cellular Masses of solid Iron, uifh Portions of Olirinc in 

the Interstices. 

The analyses of the olivine contained in such masses made 
by Counsellor Stronie^er are very remarkable, since they 
establish: 1. that the olivine of such masses contains no 
nickel; 2. but that, on the contrary, all other olivine and 
chrysolite contains nickel; 3. that olivine, chrysolite, and the 
species of stone of such solid masses of iron, belong to the 
same class*". 

To these masses we have to add one found in the year 1809, 
in the vicinity of Brahin and ll/cczyca, in the government of 
Minsk, which seemed to have fallen a short time previously. 
Further particulars of it are given in the./owaa /fiir Chernia, 
&c. new series, vol. xiii. h. 1. p. 25f. 

B. Solid Masses cf Iron containing Nickel. 

The mass found near Bitburg has been melted, through 
ignorance, and fragments of it have been again discovered by 
Professor Noeggerath : according to the analyses of Professor 
Bischof and Counsellor Karsten, they are of this kind:}:. 

Besides the masses of iron found in Louisiana near the Red 
j^iver, and mentioned before, several more have been found, 

• See Phil. Mag. vol. Ixvi. p. .357. t Ibid. vol. Ixv. p. 411. 

% Ibid. vol. Ixv. p. 401. 

in 
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in the same vicinity, according to the Minerva, p. 1. vol. 1. 
n. 12, 26th of June 1824?, published at New York. 

III. Additions to the Catalogue of fallen Substances not being 
Meteoric Stones or solid Iron. 

1792, the 27th, 28tli, and 29th of August. A rain of dust 
for three days without intcrniission, in the vicinity of La Paz 
in Peru, which could not have proceeded from a volcano. At 
the sanic time explosions were heard, and the sky was seen 
inflamed .—Mereurio Peruano^ t. vi. 7th December 1792. 

1824-, 28d of August. At Mendoza in South America, near 
the river Plate, from a black cloud, a rain of dust with which 
the whole city w£is covered. Forty miles from the city the 
same cloud discharged itself again.—From a Buenos Ayres 
newspaper, 1st November 1824-. 

1821', 17th of December. About a quarter after six o’clock 
in tlie evening, at Neuliaus in Bohemia, a bituminous mass must 
have falleii, jiccomj)anied by a globe of fire (a phac-nomenon 
whicli has frequently ]ia}q)ened before) which had been seen 
to descend tlierc, since a part of the meteor remained burning 
against the church steeple for a quarter of an hour .—Haude 
imd Spc7iersche Zeihmg of Berlin, No. 7. 10th of January 
1825*. 

On the Mechanical Structure of Meteoric Stones. 

Dr. G. Hose of Berlin has succeeded in separating crystals 
of pyroxene from a large fragment of the meteoric stone of 
Juvenas, the a)igles of winch he has measured witli a reflec¬ 
tive goniometer. One of these crystals is that modification of 
the octahedron which is represented in Haiiy’s Mineralogy, 
fig. 109. The same structure also includes microscojiic nui- 
cled-crystals, which seem U) be Labrador-spar. [?3 

At the reejuest of M. Humboldt, Dr. Hose has also ex¬ 
amined the meteoric mass of Pallas, and the trachytes of 
Chimborac^o, and ^othcr volcanos of the Andes. He found 
the olivine of the Siberian mass perfectly crj'stalline; the 
trachytes contained for the most part inclosed crystals of al- 
bite and hornblende. 

This notice may serve as an explanation of the imperfect 
account given before. 


* I ought also to iiicution that we have lately' bad an analysis by M. 
Buchner, in Kastner’s Archiv. vol. v. p. 182, of a slimy meteor, ^t was 
found to be an organic substance like a mucus, containing mephitic matter#"'' 


XXVII. Some 
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XXVII. Some Account of the Dissection of a Simla Satyrus, 
Ourang Oufang, or Wild Man of the Woods. Dy John 
Jeffries, J/.Z).* 


^T^riE attention of the medical profession to com))arative 
anatomy, and the interest wdiich the naturalist feels in 
prosecuting this interesting study, are my inducements for of¬ 
fering the following account of an animal which forms, in the 
chain of created beings, the connecting link of brutes to man. 

Many have been disposed to doubt the existence of such an 
animal as the Satyrus, and more have been incredulous of any 
remarkable similarity in structure to man. Such doubts, I 
think, must be removed, by an examination of the anatomical 
preparations I have been enabled to make of him f. 

This animal is a native of Borneo, an Asiatic island under 
the equator, in longitude from 110 ’ to 120'^ east. This indi¬ 
vidual was carried from Borneo to Batavia, and came into the 
possession of Mr. Forrestier of tluit jilace, wliere he remained 
some time. By him he was sent, consigned to Mr. Charles 
Thatcher, merchant, of this place, in the Octavia, Cujitain 
Blanchard. He died on the night of the second t)f June, the 
first after his arrival; disa^ipointing the sanguine expectations 
of his owners of grt^at pecuniary remuneration from his exhi¬ 
bition in public. 

In his external appearance, our subject resembled an Afri¬ 
can, with the neck somewhat shorter and the head jirojecting 
more forward. He was three feet and a half in height. He 
was covered with hair, cxce})t his face, the palms of the hands 
and ieet, which were all of tin* colour of the negro. The hair 
was of a dun colour, inclining to black. It resembleil the Jiair 
of the human bodv more than that of brutes, in consisting dll 
of one kind, and not, as in quadrupeds, of two I'orms of plica?. 
On the heatl the course of the hair w.'is forward and upward ; 
before the ears it was downwai'ds. There was very little on 
the anterior part of the head, leaving him an extensive fore¬ 
head. On the arm, its course was ilown ; on the fore arm, up. 
It was longest on the back of tlie arms and thighs, measuring 
from six to seven inches. His cars were thin, small, and 
handsome, lyinw*lose upon the head 

His eyes were hazel-coloured, bright, and somewhat deep 

* FroinWcbstcr&TreaifwcllN Boston Journal of Pl)jIus()j)liy,vol. ii. })..’)70. 
•f I cannot huflicicntly regret the season of the year in wliich he fell into 
my handij, whicli has ])revented that patient ami slow dissection which alone 
enable me to give a correct and full description of his internal strnc- 
ttre. The above is the best account I can offer, from a dissection prose, 
iuted with the tein[)crature for several days from 88'^ to 94°. 
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in tlie sockets. His brow was prominent, to defend the eyes 
from in jury in the woods. He had very little hair on the brow. 
His nose was flat. His Jij)s were very larne and thick, more 
so than those of any nefrro I ever saw. His chin was broad 
and projecting, as was likewise the upper jaw. His chest was 
round, full, and })iomineiit. His shoulders were set well back. 
His scapuUe were flat and close behind. His w'aist was small. 
His hips w'cre flat and Jiarrow^ His arms were very long, the 
fiiifrers reaching to the ancles. His low'cr extremities w'cre 
short and small in proj)ortion to the rest of the animal. He 
liad the spiral lines like human, on the tips of the fingers, and 
the lines of palmistry on the hands, and also on the lower 
limbs. He had the bend of the spine above the sacrum. There 
was no ])rojection of the coccyx. His nates were small, as 
were also the calvts of his legs, which had however some 
fiffure. His maininm and Umbilicus were distinct. The scrt>- 
turn w as very small, being merely a little laxity of the skin at 
this part. 

U'he account which I have learned from Captain Blanchard 
illustrates his habits and manners. 

He was put on board the Octavia, under the care of this 
gentleman, and had a house fitted for him, and was jirovidcd 
with poultry and rice suflicient for the voyage. Captain Blan¬ 
chard first saw him at Mr. Forrestier’s house in Batavia. 

While sitting at breakflist, he heard some one enter a door 
behind, and found a hand jdaced familiarly on his shoulder: 
on turning round, he was not a little surprised to find a hairy 
negro making such au unceremonious actjuaintance. 

George, by which name he passed, seated himself at tabic 
by direction ol* Mr. Forrestier, and alter partaking of coffee, 
&c. was disjnissed. He kept his house twi shi])-bt)artl clean, 
and at all times in goot! order ; he cleared it out tlaily of rem¬ 
nants of food, &c. and frecjuently washed it, being provided 
with water and a chMh for the purpose. He was very cleanly 
in his person and habits, washing his haiuls and face regularly, 
and in the same manner an a man. He was docile anti obe¬ 
dient, foml tjf play and amusement; but wt)iiltl sometimes be¬ 
come so rough, although in good teni})er, as to retjuiro cor¬ 
rection from ('aptaiii Blanchard, oti which occasions he would 
lie down and cry very much in the voice of a citild, a}ipe.iring 
sorry for having given oli'ence. liis Ibygi! was rice ])addy in 
general, but he would, and did, eat almost any thing provided 
lor him. 'J’he ])addy he sometimes ate with molasses, and 
sometimes without. Tea, eoflee, fruit, &c. he was fond olj 
and was in the luibit of coining to the table at dinner, to par-* 
take of wMiie; this was in general claret. e 

His 
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His mode of sitting was on an elevated seat, and not on the 
floor. He was free |rom some of the peculiar pro}>ensities of 
monkeys. His bowels were in general regular. The direc* 
tions given by Mr. Forrestier were, in case of sickness, to give 
him castor oil. It was administered to. liiin once on the be¬ 
ginning of the passage, and produced full vomiting and free 
catharsis with effectual relief. He sickened a second time on 
the latter part of the voyage, and resisted the attempts of the 
captain and several strong men to get the oil into the stomach. 
He continued to fail gradually, losing his ap})etite and strength 
until he died, much emaciated, soon after the ship anchored. 
Obstruction of the bowels was no doubt the source of his sick¬ 
ness and cause of his death. Captain Blanchard iisetl to feel 
his pulse at the radial artery, and describes it to be like the 
human. It was probably quicker. His mode of walking was 
always erect, uuless when tired; he would then move or rest 
on all fours 

The skin was attached very closely to the body at all parts, 
particular]||)^!^ the face, hands, elbows, and soles of the feet. 
He had no cutaneous muscles except the plntisnia mvoides. 
This was not connected on its inner surface, but formed a 
large pouch extending from the chin to the sternum, con¬ 
tinuing round to the sides of the neck. It was supposed by 
those who saw him, to be a receptacle for food. This was 
not however its purpose ; for it communicated with the larynx 
and not with the pharynx, as will be described when speaking 
of those ]>arls. 

The abdomen presented a view so similar to the human, 
that it required some attention to note any peculiarities. The 
omentuni was small, lying high up the intestines, coloured 
with bile, us were the bowels generally. The peritoneal folds 
were very strong, particularly the ligaments oi’ the liver, the 
mesentery, &c.; the caput coli was also strongly confined to 
its place. The spermatic cord received its })arts, and })assed 
obli(]uely under the muscles and came out at l*ou{)arl’s liga¬ 
ment, as in man. The proportion of the small to the large 
intestines w'as about the same as in the human subject. The 
arch and sigmoid flexure of the colon exceedingly resembled 
the human. He had the appendix venniformis very long, 
measuring four inches. This I found full of small stones and 
some pieces of egg shell, together with liquid lieces. The 
larire intestines were found loaded with indurated fieces from 

* This circinnstaace I was not infonned of until after I had Cfnnj)lctcd 
J hj B discretion, and made observations, which clo-.e this coniniunication. It 
ttd not therefore influence me in jutting from his anatomical structure of 
llis natural mode of walking. 
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the caput coli to the extremity ot the rectum. The stomach, 
in situation and figure, was like a man’s S ita. cardiac orifice 
was perhaps smaller, and the pylorus lar^r; its dimensions 
were, when inflated, from one orifice to the other round the 
fundus, ten and a half inches; across it measured three inches. 
It was nine inches in circumference round the funjliis. The 
spleen was attached by the vasa brevia, and in colour, size, 
and situation, accorded to man’s. The liver was very much 
like ours, of a deep red colour, and divided into two lobes, 
but the fissure was not quite so distinct. In connexion with 
the other viscera, it appeared exceedingly like the human. 
The gall-bladder was much longer and smaller round, and 
was found full of dark inspissated bile, which could with dif¬ 
ficulty be crowded along the duct. The pancreas laid upon 
the spine as in man. These had all their orific^ opening into 
the bowels in the same way as the human. Tw kidneys did 
not present any difference, except that the renal capsules were 
larger. The bladder was small, containing whmL^l, about 
two gills. The urethra, prostate gland, vesicui®, &c. were 
situated like the human. The prepuce, glans, &c. were like 
the human, but small. The organs of the chest resembled the 
human in size, figure and situatiem. The lur)gs did not pre¬ 
sent quite so much difference on the two sides as in man; that 
of the left being nearly of the same size with the right, carry¬ 
ing the heart more towards the centre of the thorax. The 
lungs were not so distinctly divided into lobes; they were very 
sound and healthy in appearance. The heart was conical like 
man’s, anil in every respect resembled the human. The arch 
of the aorta and the ilesceiuling aorta were small, in propor¬ 
tion to the size.oft'tl)^ heart. The right subclsivian, right and 
left carotid arteries, all arose from the arteria innominata; 


the left subclavian rose separately, near the base of this. The 
pericardiiun was connected extensively to the diaphragm, 
which was very large and strong. The che-t was divided by 
the mediastinuin, and the thv’miis glaml laid between its 
sides. 


The mouth and fauces resembled the human, except in di¬ 
mensions; being much longer from front to rear. The velum 
palati was without the uvula, but broader and more lax. The 
l3ody which answered the purpose of the uvula was situated 
on the posterior surface of the velum ; and when this was forced 
backwartls, exactly closed the posterior entrance of the nose. 
The glottis and epiglottis resembled the human. The os hy- 
oides and cartilages of the larynx w^ere much as in man. 
tween the os hyoides and the thyroid cartilage, there w’ere on 
each side two openings about a quarter of an incli in diameter, 
Vol. 67. No. 335. Marc/f 1826. 2 A leading 
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leading into the larynx and coming out at the base of this 
cartilage. A valve played at the inlerior opening, preventing 
the passage of an instrument downward, but it passed easily 
upwards into the pouch on the neck, which has been mentioned. 
This pouch, the animal could inflate at pleasure; for what 
purpose I do not know'. One use might be, when inflated, to 
assist in supporting him when swimming. 

The brain weighed nine ounces and three quarters. The 
nerves arose from this in the same manner as tlie human, and 
took their exit from the cranium in a similar way. The po¬ 
sition of the brain differed by the anterior lobes being more 
raised in consequence of the projecting plates of the orbits in¬ 
ternally, and by the posterior lobes and cerebellum lying lower 
than the human, according to the form of the base of tlie cra¬ 
nium. This organ was not dissected. The muscles and bU)od- 
vessels could not be so minutely examined, in consequence of 
the warmth of the season, as to enable me to give a correct 
account of them. The muscles were in general very distinct, 
having their fasciculi of fibres remarkably strong. The blood¬ 
vessels were small. 

Description of the Skeleton. 

The whole skeleton is three feet four inches hi«:h. From 
the first vertebra of the neck to the end of the cocevx, it 
measures nineteen inches. 

From the head of the humerus to the end of the middle 
finger is tJiirty-one inches; the end of this finger reaches to 
the end of the fibula. 

From the top of the trochanter major, to the bottom of the 
os calcis, is seventeen inches. The length of the foot is nine 
inches and a half. Tlie length of the hand is eight inches. 

A line drawn from the nose to the occipital protuberance, 
measures eight and a half inches. 

Round the cranium over the orbits to the occipital protu¬ 
berance is fourteen inches. 

From the meatus auditorius of one side to that of the other, 
over the coronary suture, is eight inches. 

The longitudinal diameter is four inches and an eighth. 

The lateral diameter is three inches and a half. 

The depth from the vertex to the foramen magnum is three 
and a quarter inches. 

The sutures are serrated, and resemble very much the 
human. 

It has the os triquetrum perfect. 

The orbitar ridges are very prominent. 

The styloid and mastoid processes are short. 
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The nasal bones are wanting, giving him that flat or simous 
appearance, from which is derived the term simia^ to distin¬ 
guish the ape species. 

The maxilla superior and inferior are very prominent, which 
makes the facial angle more obtuse than the African. 

The frontis is somewhat high and projected. 

The inferior maxilla is closed at the mentum, which is a 
little angular and projecting. 

The teeth consist in each jaw of tw'o dentes incisivi; the 
two middle of the upper jaw are very long and broad, mea¬ 
suring seven-eighths of an inch in length, and five-eighths in 
breadth. The two lateral have not yet fully grown; two cus- 
pidati, and four molar teeth; making in all, twenty-eight. 

The four incisores are new and permanent teeth; the cuspi- 
dati had not been shed. 

The first molar in each jaw was just giving place to the bi¬ 
cuspid. 

'I'hc last molar in each jaw are permanent teeth, the others 
%vere about being shed. 

I should judge from the teeth, that this individual w'as about 
five and a half years old. 

The spine consists of twenty-three vertebrae, viz. seven of 
the neck, twelve of the back, and four ul'the loins. 

The neck is short, being but three and a quarter inches in 
length. The vertebrae coni})Osing it are flatter before, and not 
so round, having their spinous processes much longer and 
rounder than in man. 

The first vertebra of the neck has no sjfmous process, being 
in this respect unlike the human, which has a small one; but 
anteriorly, it resembles man, and differs from the monkey, in 
having an eminence rather than a fissure. 

The second vertebra has the processus deiitatus long, and 
partly cartilaginous; the transverse processes are so also. 

The vertebra; of the back are like those of man; they mea¬ 
sure eight inches and three quarters. 

The vertebra' of the loins arc three inches in length. They 
have their transveTse and spinous processes short and thick, 
like man’s. 

The ilea arc very flat, and are articulated to the sacrum 
as in man. The sacrum differs materially from the human, 
being more flat and narrow’; it consists of five bones, con¬ 
nected by cartilage. Indeed, the whole pelvis exhibits a more 
striking difference from the human than any other part of the 
skeleton. 

The ileum measures from the anterior superior spinous pro¬ 
cess to its junction with the sacrum, three inches. 

2 A 2 The 
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The ilea, ischia, and pubes, are distinct bones, connected 
by cartilage. The symphysis pubis is also cartilaginous. 

The lateral diameter of the pelvis is two and a half inches. 
The longitudinal diameter is three and a quarter inches. 

The pelvis is so joined to the spine as to project backward, 
and so flat, that a perpendicular line from the bodies of the 
dorsal vertebrae falls upon the pubis. 

The coccyx is cartilaginous, and resembles the human; it 
is not so long, and has no appearance of a tail. 

The ribs are twelve in number, articulated and curved as 
much as the human, giving the animal a full chest. 

There were eight true ribs attached to the sternum by car¬ 
tilage, as ill man, and four floating ribs. 

The sternum consists of four bones like man’s, but more 
cartilaginous; the ensitbrmis longer. 

The clavicle remarkably resembles the human; it is not 
quite so much bent, and measures five and a half inches. 

The scapula? likewise resemble those of man; the base is 
narrower and longer; the acromion and coracoid processes 
are more cartilaginous than those of a child. 

The chest gives the animal the greatest resemblance to man; 
the position of the shoulders, the articulations of the humerus, 
clavicle, and scapula, the angle of the ribs, the prominent 
thorax, the situation of the arms, all so much resemble the 
human, that they might easily pass for such. 

The length ol‘ the humerus is eleven and a quarter inches; 
the head of the bone is cartilaginous; it is articulated like the 
human; on the low’er part it is thinner and flatter than man’s; 
the condyles are prominent and cartilaginous; the radius is 
eleven inches in length; it is somewhat curved anteriorly, in 
other respects it resembles the human. 

The ulna is eleven and a half inches long; it has a large 
curved projection at the lower part for the insertion of mus¬ 
cles. 

The bones of the carpus are eight in number, and resemble 
the human,except that they are all longer and a little narrower, 
more cartilaginous, and admit of more free motion upon one 
another. 

The bones of the metacarpus are five in number, each about 
three inches in length, except that of the thumb, which is an 
inch and three quarters. 

The thumb has two bones, and is an inch and a half in 
ler^tli. 

The phalanx of the fore finger is four inches long, that of 
the middle and ring fingers, four and a half inches; the little 
finger is three and a half inches. 
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The articulation of the femur with the acetabulum is almost 
exactly like man’s; the neck of this bone forms about the same 
angle. In quadrupeds, this forms a distinguishing character¬ 
istic, being in them nearly a right angle; the inspection of this 
joint Is alone sufficient to satisfy the naturalist of at least the fa ■ 
cility, if not the natural disposition of the Saiiyrus to walk erect. 

The femur is eight and a half inches in length and two 
inches round; the trochanters and condyles are cartilaginous 
and prominent. 

The patella is one round piece like that of man; it is but 
little ossified in this individual; the tendon connecting it to 
the tibia is strong. The knee joint has the semilunar carti¬ 
lages and is connected by the crucial .md lateral ligaments as 
in man. The tibia is seven and three quarters inches long, 
and two inches round at the upper part. 

The fibula is seven and a ludf inches long, and an inch and 
a tjuarter round; the extremities of both bones of the leg are 
carlilamnous. 

'rhe ankle joint is formed like man’s. 

The tarsus consists of seven bones like the human; these 
are mostly cartilaginous, and admit of free motion one upon 
another. 

The os calcis is broad, and sufficiently projects behind to 
support the erect posture. The metatarsus consists of four 
bones; for what answers to the great toe is a perfect thumb of 
two joints, but not on the range of the other toes; indeed the 
whole foot, except the os calcis, much more resembles a hand 
than a human foot, the phalanges being longer and consisting 
of bones similar to the hand. 


From the structure which has been thus cursorily described, 
1 shall note those peculiarities which will enable us to form an 
opinion of the natural mode of his walking. 

First. Going on all fours, he would find inconvenience from 
die elbow joint; for when the hand is placed upon the ground 
flat, the flexion of the joint would be contrary to that of qua¬ 
drupeds, by bending back towards the body instead of for¬ 
wards, w'hich would rather impede, than assist progression. 
It is not however as difficult for the Safyrus to turn the joint 
forwards, as it would be for man, on account of the curvature 
of the bones of the fore arm, and tlie free motion which ex¬ 
isted in all the joints. 

The roundness of the chest, and the scapulae setting so far 
back, would make it difficult for him to bear weight upon his 
hands; quadrupeds have the chest flat and the scapulee far 
forward upon the ribs. 
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Tlie articulation of the hip would make it more easy for him 
to go erect, on account of the little angle made by the neck 
with the body of the femur. 

Secondly. In walking erect, he would derive advantage 
from the extension of the os calcis and the length of the foot; 
and also from the position of the arms so far back, and from 
their length, which would enable him to balance the body by 
them. 

Thirdly. From the structure of the viscera he seems to be 
peculiarly formed for an erect posture. 

Ttie pericardium being united extensively with the dia¬ 
phragm, would prevent it from being drawn dow’n by the weight 
of the liver and abdominal viscera. In quadrupeds this is not 
necessary, for the pressure of the abdominal contents assists 
expiration, ;and if the pericardium was attached to the dia¬ 
phragm as in the Satyrus and in man, inspiration would be 
impeded. 

The exit of the spermatic cord is another difference from 
quadrupeds. It does not pass out directly from the abdomen, 
as in the dog, but perforates the ))eriioneum and muscles 
obliquely, as lias been described, thereby giving that admira¬ 
ble structure to fortify the groin from ru})ture, which exists 
in man. 

The viscera of the abdomen w'ere suspended to bear weight 
in the erect posture, particularly’ the livei’, which had its liga¬ 
ments very strong. 

From these and other circumstances, apparent from an ex¬ 
amination of the skeleton, 1 think we must conclude the erect 
posture to have been most natural. At least, if it is humili¬ 
ating to dignify him w'ith the title of a biped, he stands ac¬ 
quitted from that of a quadruped from the peculiar formation 
of his lower extremities. We must then denominate him, as 
some naturalists have done, a (piadrumanus animal. 

Note .—The preparations which have been made from him are 

The skin stufled and prepared to exhibit his external ap¬ 
pearance. 

His natural skeleton entire. 

The heart fully injected, with the aorta and other vessels, 
and the lungs m situ, with a portion of the diaphragm. 

The tongue, larynx, pharynx, &c. exhibiting the peculiar 
structure of its connexion with the pouch, and its general re¬ 
semblance to man’s. 

Dried preparations of the stomach, caput coli, and its ap¬ 
pendix, and of the urinary and gall bladders. 

Boston, July 1,1825. 
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XXVIII. Description of a nondescript Species of the Genus 
Condylura. JBp T. W. Harris, M.D.* 

^T^HE genus Condylura was constructed bj' Illiger for the 
-*■ reception of the Sorcx cristatus of Linn&eus, the Radiated 
Mole of Pennant. 

This name, derived from xovSu\os a knot, and ou^ij the tail, 
is essentially bad, as it is founded on an exaggerated or cari¬ 
catured representation of the tail of the animal, and on a 
structure wliich docs not exist, in the slightest degree, in the 
species to be here described. Desmaresl, who has amended 
the characters of the genus, did not think it expedient to 
change the name, and thii-- embarrass nomenclature w'ith a 
new synonym. 

Cuvier, in the Ite»nc Animal^ has suppressed the genus Cow- 
dplura^ being confident, he says, from an inspection of the 
teeth, that the radiated mole is a Talpa and not a Sorex. Des- 
marestt thinks that Cuvier must have examined, by mistake, 
the denuded head of a true Talpa, instead of that of the Con¬ 
dylura. He observes that a specimen of this animal, sent by 
Le Seuer from Philadeli)hia, presents characters peculiar to 
itself; that it cannot be united either with the Talpcc or Sorices, 
but holds an intermediate rank between these two tribes or 
families. In its form and habits it has an affinity to the for¬ 
mer, while its teeth closely resemble those of the latter. It is 
arranged in the family Soririi and genus Sc'alops by the author 
of the article Mazoi.ogy, in Urewster’s Encyelojuedia. 

The Sorex cristatus, with another animal of tlie same genus 
recently detected in Maine, might with propriety constitute a 
new family with the following characters. 

Upper and lower jaw each with twenty teeth; four incisors 
only in the lower jaw; nostrils carunculatcd; tail scaly, of 
moderate length; feet with five claws, the anterior ones broad, 
and formed for digging in the earth; the hind feet elongated, 
slender; eyes minute; and no external ears J. 

• FromWebster&TreadwcirsBostonJoiirnal of Philosophy, vcl.ii. p.580. 
t See articIeTAiJPE; Nouveau Dictionnaire(f HistoircNalm’ette, tom. xxxii 
Paris, 1H19. 

J The essential characters of the Shrew-mice or Sorirex, arc six or eight 
cutting teeth in each jaw, the iiiternicdiute ones the longest; tail and exter¬ 
nal ears sometimes wanting. 

The family of the Moles, or Tfitj}^,^ characterized by having tvventv-two 
teeth in each jaw; six incisors in the upper and eight in the lower jaw', 
ecjual to each other; no external cars; tail very short; eyes and feet as in 
the Cond^turev. 


The 



192 Dr. Harris on a nondcsct'ipt Species of Condyliira. 

The animals of this family, like the moles and shrew-mice, 
burrow in the ground, and live upon insects. 

In March 1825, a small animal was discovered, near Ma- 
chias, in the state of Maine, which exhibits the characteristics 
of the genus Condplura^ but which is evidently distinct from 
C. cristala, the type of that genus. These animals both have 
in the upper jaw six incisors implanted in tlie pnemaxiflary 
bone, the two intermediate ones hirge, their cutting edge oblique; 
the adjoining incisors resembling long canine teeth, slightly 
triangular at l^e base, where are situated two minute tubercles; 
each external incisor isolated, very small, conic, and pointing 
backw^Pds. Seven molares on each side; the three first re¬ 
sembling canine teeth, and may be considered as false molares; 
they are smaller than the true molares, are isolated with two 
minute lobes at the base. The four posterior molares large, 
formed of two laj’ers of enamel, furrowed externally, and 
tubercuUt^d within. 

The pidate has seven transverse ridges between the incisors 
and tlm“first two molares. 

Lower jaw with four flattened and projecting incisors; five 
false molares, sei)arated from each other, the first the largest, 
and each of them with three or four small lobes; three true 
molares, composed of two layers of enamel, channelled within, 
and tuberculated on the outside. 

Proboscis elongate, extensile; the nasal extremity naked, 
and bordered %vith about twenty cartilaginous, uciiininated 
processes, dis})osed in a circle, the two superior ones united 
at the base, longer than the others, and situated a little in ad¬ 
vance of them. 

Neck illwtinct:. legs- short, the hihditmfss'placed far back; 
feet five-tdic, the anterior ones, very broad and seal}’, witli a 
series of ciirvesd hairs on the external edge; the nails long 
and straight. The hind feet a third logger than the fore leet, 
scaly, narro^^lllll^ “ti warty excrescence ou the inner ))art of 
^ *ig^>tly curved and short. Tail scaly, and 
coarse hairs. Eyes minute. No extcimal 

The i^peeies from Maine appears to be a nondescript, and 
may therefore receive the name of jn'asinata. It is clothe<l 
witng^iong and very fine fur of a <>;rcen colour, with a few 
grayHl^s at the extremity of the tail. The nose is naked, 
me fifencles, which surround it in a stellate manner, are 
twenty-two in number, and of a brownish hue. The eyes are 
exceedingly minute, and are entirely concealed by the fur. 
The fore feet greatly resemble hands; the })ulms are covered ^ 
with a thick cuticle, and on the inside of each of the fingers, 
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near their origin, are three triangular acuminated scales, or 
cuticular processes. A large rounded warty excrescence is 
situated midway, on the inner and lower.part of the fool. The 
specimen was a male. Tlie tail nearly three quaiters the 
lengtii of the body, very small, or strangulated at its insertion, 
becoming abruptly very large, and gradually tapering towards 
the extremity. The caudal vertebrae were not distinguishable 
through the mass of lat with wliich they werejcnveloped, and 
of wdiich the tail was principally composed. THei’e were no 
transverse folds or ridges on the tail, its surface being perfectly 
uniform, nor were the hairs disposed in distinct whoi^. The 
tail of this sjjecies therefore differs essentially from Uiat of tlie 
cristaia^ as described by authors, and induces us .to wish that 
Desmarest had changetl the name of the genus for sonic orte , 
more expressive of the species which compose it. 

Length of the male Coml^lura jirasinnta, from!^^hie end of 
the snout to the origin of the tail, four and a inches. 
Length of the tail three inches. Circumference of'the hody 
tlirce inches and three quartei’s. Circumference of the fiail, 
at the largest part, one and a half inch. Average length of 
the nasal radii five-twentieths of an inch. Length of the hand 
eight-tenths of an inch. Length of the longest nail three- 
tenths of an incii. Length of tlie loot one-inch and one-tenth. 
Length of the longest nuil of tlie foot five-twentieths of an inch. 
Distance between the eyes rather over three-tenths of an inch. 
From the end of the snout to the eyes seven-tenths of an inch. 

Milton, May 4, 182o. 


XXIX. On the.'tb^fnic Oi'igin of tife Fjoch^aa^ljl^ormation. 

B\f Dr. J. Nccogerath*. 

T HAVE read with ^easure do (^diarpentier’s letter of 
the 22d of March To25, to M. L. de Bu^^itli the valu- 


^taclied to 
Phys. 



/, to M. L. de Bu 
able remarks of-tlTfe latter meritorious nati 
it, which have appeared Ui Poggeiidorf's An 
und Chemie 1825, St. 1. 

It describes a great vein at Bex in Switzmaiis^^l^ich is 
between perpendicular strata of anliydrite, and rises from 
30 to 40 feet, with fragments of anhydrite: this veia_j 
with silicate of lime, and a considerable quantity of 
dust of anhydrite, w'hich are collectively combined *1 
into a firm ma^^s by a pure rock-salt, {^fegtly fri 
w'ater: this mass is cfnered witii a powder and has no cavities 
with crystiiJs. Ail tins indisputably evincc.s, that it is a fissure 

* From Sellwei^ger’s^owrno/, N. S. Band xiv. p. 2/8. 
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produced by volcanic power, into which tlie chloride of so¬ 
dium has entered by sublimation. JL. de Biich proves this in 
a highly convincing manner. Guided by that fact, and sup¬ 
ported by other grounds, he further supposes that the yock- 
salt formations in the floetz strata very probably have also a 
volcanic origin. 

But I had already ventured to propose the same theory of 
rock-salt formations before the vein at Bex was known. The 
merit of this I must indeed acknowledge is not great: having 
the advantage of L. dc Bucli’s work, it was easy for me to ad¬ 
vance one stej) further than he had gone; c)r perhaps, I only 
expressed more definitely what L. de B. luul long conceived, 
and w'as a simple consetpience of his comprehensive observa¬ 
tions. But since my theory has the concurrence of so valuable 

V * 

an experience as that of M. de Charpentier, it Avill not be wholly 
uninteresting to make my early expositions better known. 

In the collection of foreign works published by me and 
M. D. Pauls on volcanos and the phaenomena allied to them, 
the second volume of which (containing the volcanos at Java, 
by Sir T. S. Raffles: the Monte-somma by L. A. Necker, and 
the volcanos in Auvergne, by Dr. Daubeny) had already been 
printed at the end of February 1825, I jmt in a note a Ger¬ 
man translation of Humboldt’s treatise concerning the ap¬ 
pearance of sulphur in the primary rocks, according to Gay- 
Lussac and Arago, [Annales dc Chimir et de PJiys. 1824, Oct.) 
and I added the following remarks of my own. 

“ The excellent communications of A. von Humboldt afford 
us not only decisive proofs of the existence of sulphur in the 
primary rocks, but rentier it very jn’obable alst> that they con¬ 
tain great masses of it. To ascertain the origin of the sul¬ 
phur and its combination** in the fixed, fluid, anti gaseous pro¬ 
ducts of volcanos has ijcnce lost the gresiter part of its diffi¬ 
culties. If on the one hand collective experie nce, and the 
theories that have been most recently raisetl on it, tend to 
establish Von Humboldt’s remark (der Ban nnd the 
Wirhungen der Vidkanc\ that ‘ the powers of volcanos operate 
simultaneously, not superficially from the outer crust of the 
earth, but profoundly from the interior of our planet, through 
caverns and vacant passages, on its remotest i)oints,’ the ex¬ 
istence of sulphur in the newer rocks, and especially in those 
that are formed in horizontal strata, cannot account for the im¬ 
portant part which this mineral (sulphur) performs in volcanos. 
Von Przystanow’ski {VJeber den Ursprang der Vulkanc in Italic 
1822) has indeed the merit of having indicated two great tracts 
in Italy, in which the sulphur (with iron-pyrites, sulphuret of 
antimony, asphaltum, anthracite, and rock-salt) is diffused in 

the 
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the limestone, marl, and gj^psum; and in regard to this fact, 
notliing more is requisite than to ascertain more exactly the 
relative ages of tlie.se Ibriiuil ions. 

“ But if Von P. assumes that this sulphur is the cause of the 
existence and duration of the volcanos of Italy, we are by no 
means disposed to adopt his view; although he has very clearly 
shown that the three active volcanos of Italy, (Vesuvius, Strom- 
boli, and JEtna); and moreover, tlie points which, according to 
histor}’^, have had only one vent (Ischia and the Monte-nuovo 
at Pozzuoli); and finally, those jilaces of the Homan territory 
which display in the character tif their mountain.s, traces of 
lava, and other eflects of fire, as \'alentano, Viterbo, Frescati, 
and perhaps ISlonte Rossi,—lie collectively in a flcctz district 
which he has indicated (part of it lying at Solfaterra), and 
which contain sulphur and other inflammable substances. It 
is certainly not tlenied that in this tract a chemical agency 
displays itself in various Mays; but it still seems to us very 
diflercnt from the proper volcanic agency. We dare not as¬ 
sume with Von P. that ihe hniner can ribC to the height or 
vehemence of the latter. If it also is the fact that we cannot 
always distinguish on the surface of the earth, effects whose 
causes are deeply hid in the bonds of our planet, from those 
which are peculiar to the newer ibrniations of the eartli’s crust; 
and if, moreover, the earlier results of the chemical agency still 
operate in some places, it Avould be impossible to pass from 
the one class to the other, on account of the similarity betw-een 
the weaker volcanic effects and the most striking phsenomena, 
which are both produced on the surface of the earth by the 
same chemical j>rocess. 

“ Was then the coincidence of the locality of the Italian vol¬ 
canos with the existence of the sulphuriferous tract merely 
accidental 'Piiat is a question w hich one might not answer ex¬ 
actly with a negative. Although the rationale of the association 
of those })hijL’nomena is not (juitc clearljf before us, and we can 
only premise obscureU', only hint at what it is; still it is not 
impossible that time ma}^ completely prove it to us. Perhaps 
too w’liat Von P- regards as a cause of volcanic powers, may 
be only an efect of them i Such a hyjiothcsis can be view’ed 
only as a geological heresy, since the illustrious E. de Buch 
has given a very credible explanation of former volcanic agency 
to so wide an extent. The }iroportioiiately limited presence 
of gypsum of all forms, and its accompaniments of rock-salt and 
sulphur in the various formations of limestone, had long ago 
been observed, and may indicate that the formation is in a state 
of decline. With a view to this question we venture to draw 
attention, particularly, to the interesting letter of L. de B. to 
M. Freisleben, concerning the Hartz, 
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** The presence of rock-salt and of ninriatic acid in volcanic 
productions of every kind has appeared hitherto less strange 
than the presence of sulphur, because the sca-water which 
is supposed to flow to the foot of the volcanos, and to occasion 
their activity, may explain it. But if the metals and metalloids 
in the bowels of the earth are to be considered only as in 
the state of chlorides, as Gay-Lussac has rendered very pro¬ 
bable *, the explanation would have still fewer difficulties. 

“ The local limitation and the concurrence of gypsum and 
rock-salt in rock-formations of the changeable and secondary 
kind, is a phaenomenon too striking not to lead our minds ne¬ 
cessarily to revert to them both, w’hen we treat of the origin 
of the former. L. de Buch certainly has never made a 
remark to this extent in his essays; for he seems not to have 
made any general application even of his ow’n theory of the 
formation of gypsum: as he only says, that it x^frequenthj con¬ 
verted to limestone by the operation of internal causes upon 
it. But are not the products of the salt-fiirmation actually 
produced from the salt-clays ? W’e certainly aic very well 
aware that the admission of the volcanic origin of rock-salt 
either by immediate or secondary agency, has still many diffi¬ 
culties, and wc therefore readily value the idea only as a gentle 
hint, such as may very w'ell be tolerated in the province of 
geology, w’hich has not j'et advanced beyond the age of fiction 
and hypothesis. At least this idea is not wholly without foun¬ 
dation; and we shall not mourn over its fall, if more j)nrticu- 
lar experience should at some future time supplant it, or more 
correct conclusions be drawn from our present experience.” 

Four months ago I wi'ote this. Now*, I should suggest the 
hypothesis still more boldly; for it has acquired important 
evidence, and its permanent confirmation has been rendered 
still more probable. 


XXX. On the Fossil Elk of Ireland. By Thomas Weaver, 

Esq, M..lt.l.A, F.G.S. ^'c.\ 

T^OTWITHSTANDING the frequent occurrence of the 
remains of the gigantic elk in Irclaiul, it is remarkable that 
precise accounts should not have been kci)t of all the peculiar 
circumstances under which they occur entombed in its super¬ 
ficial strata. To obtain an opjjortunity of examining these 
relations had long been my desire; and as fortunately, during 

• See Philosophical Magazine, vol. Ixii. p. 81. 
f From the Philosophical Transactions for 1825, Part II. 
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iny avocations last autumn in the north of Ireland, a discovery 
came to my knowledge that seemed likely to throw light on 
the subject, 1 proceeded to its investigation, intending, should 
the results be found deserving of attention, to place them on 
record. These results have })roved the more interesting, as 
they apparently lead to the conclusion, that this magnificent 
animal lived in the countries in which its remains are now 
found, at a period of time w'hich, in the history of the earth, 
can be considered only as modern. 

1 had advanced thus fiir when I became apprised of an 
analogous discovery made last year in tlie west of Ireland, by 
the Rev. W. Wray Maunsell, archdeacon of Limerick; which 
is not only confirmative of my own experience, but has the 
adilitional value of embracing particulars not hitherto noticed 
by any other observer. Mr. Maunsell’s researches, elucidated 
by the able assistance of Mr. John Hart, member of the Royal 
College of Surgeons, have been communicated from time to 
time to the Royal Dublin Society, in the form of letters, and 
have been entered upon their minutes; and it is to be hoped 
that a distinct publication on the subject may hereafter ap¬ 
pear, illustrated by a description of the splendid specimen of 
the skeleton of the animal, now deposited by tlie liberality of 
the reverend archdeacon in the museum of that Society. In 
the mean time I propose, after giving a concise account of my 
own iiujuiries, to refer briefly to the more prominent points in 
Mr. Maunsell’s discoveries, in as far as they bear immediately 
on the question of die ancient or modern origin of those re¬ 
mains. 

The spot which I examined is situated in the county of 
Down, about a mile and a half to the west of the village of 
Dimdnim. That part of die country consists of an alternating 
series of beds of clay-slate and fine-grained grauwacke, with 
ocrasioiuil subordinate rocks, which it is needless at present 
to mention; the whole distinguished by numerous small con¬ 
temporaneous veins of calcareous spar and quartz, and tra¬ 
versed in some places by true rake veins that are metalliferous. 
Hills of moderate elevation, from ISO to 300 feet high, are 
thus composed. In a concavity between two of these hills is 
placed the bog of Kilmegan, forming a narrow slip, wdiich ex¬ 
tends about one mile in a nearly N. and S. direction. The 
natural hollow^ wiiicli it occupies appears formerly to have 
been a lake, W'hich in process of lime became nearly filled 
by the continual growth and decay of marshy plants, and the 
conseijuent formation of peat. The latter, however, from the 
flooded state of its surface, afforded little advantage as fuel, 
until the present marquis of Downshire caused a level to be 

brought 
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brought up from the eastward (part of it being a tunnel), and 
thus laid the bog dry. This measure w'as attended with a 
two-fold benefit to the tenantry,—the provision of a valuable 
combustible, and the discovery of an excellent nianure in the 
form of white marl beneath the peat. The latter extends 
from a few feet to twenty feet in depth; and the sul^acent 
marl from one to three, four, and five feet in thickness. The 
marl W'hen fresh dug has partly a grayish tinge, but on losing 
its moisture it becomes white. 

In cutting down tlie peat to the bed of marl, the remains 
of the gigantic elk liave frequently been met with; and in¬ 
variably, as I am assured by the concurrent testimony of the 
tenantry, jilaced between the jieat and the marl; or merely 
impressed in the latter. It is stated that at least a dozen heads 
with the branches, accompanied by other remains, have thus 
been found from time to time: but being unfortunately deemed 
of no value by the country-people, they have for the most })art 
been scattered and destroyed. It is to be hoped, however, 
that a sufficient inducement will lead them to bestow greater 
care on the preservation of whatever remains may be hereafter 
discovered. 

The marl, upon examination, appears in a great measure 
composed of an earthy calcareous base, containing commi¬ 
nuted portions of shells: and that these are all derived from 
fresh-water species, is proved by the m 5 ’riads of these shells 
that remain in the marl, still preserving their perfect forms. 
They are however bleached, very brittle, and retain little of 
their animal matter; but in all other respects they have the 
characters of recent shells. After examining several masses 
of the marl, I found the whole of the shells referable to three 
species,—tw'o univalves, and one bivalve; namely, 

1. TJie Helix initris of Linnaeus. See Donovan’s British 
Shells, pi. 168, fig. 1 ; and Lister, Conch, tab. 128, fig. 23.— 
N. B. Of the two, leister’s figure is the more exact represen¬ 
tation of the shell. 

2. The Turho fontinalh. Donovan, pi. 102. 

3. The Teltina cornea. Donovan, pi. 96. 

Of these shells some prevail more in one spot than in an¬ 
other ; but generally speaking, they appear distributed through 
the upper portion of tlie marl in nearly equal quantities; in the 
lower portion they are less frequent, if not altogether absent. 

The circumstances which I have related seem to remove all 
idea of these remains of the Irish elk being of any other than 
comparatively recent origin. In seeking a cause for the nearly 
constant distribution of these remains in Ireland in swampy 
spots, may we not conjecture that this animal often sought 
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the waters and the marshy land as a place of refuge from its 
enemies, and thus not unfreqiiently found a grave where it 
had looked for protection? 

Tlje foregoing conjecture appears supported by the following 
details of circumstances, observed by die Rev. Mr. Maunsell 
in the peat bog of Rathcannon, situated about four miles to 
the west of the town of Rruffj in the county of Limerick. 
This bog covers a space of about twenty plantation acres, oc¬ 
cupying a small valley, surrounded on every side by a ridge 
of the carboniferous or mountain limestone, except on the 
S. W., where ii opens into an extensive flat. The peat is from 
one to two feet thick; and beneath this is a bed of white shell- 
marl, varying from one foot and a half to two feet and a half 
in thickness, succeeded below by blueish clay marl, of an un¬ 
ascertained tlcpth, but in one place it was found to exceed 
twelve feet, "^riiis blueish clay marl becomes white, and falls 
to powder on being tlried. Coarse gravel is said to occur, 
partially at lea^l, below’ the marl. 

In this small valley portions of the skeletons of eight indi¬ 
viduals w’cre found, seven of adult, and one of a young ani¬ 
mal, all belonging to the gigantic elk. With these also oc¬ 
curred the ])elvis of an adult animal, probably referable to the 
red deer; and the skull of a dog, of the size of that of an 
ordinary water-sjMiniel. 

I’lie l)ones that were first discovered w’ere found at the depth 
of two or three feet below the surface: and Mr. Maunsell 
had the advantage of seeing them before they were displaced. 
Most of the above-mentioned remains were lodged in thesheli- 
marl; many of them, how ever, appeared to rest on the clay 
marl, and to be merely covered by the shell-marl. But part 
of some of the bones wore immersed in the peat also: these 
were tinged ot a blackish colour, and were so extremely soft, in 
consct|uence of the moisture they had imbibed, that it was 
with difficulty the horns found in this situation could be pre¬ 
served entire; yet, when carefully handled and allowed to dry, 
they became as firm and hard as the rest. 

Some of the bones of the elk showed marks of having been 
diseased; and one rib had evitlently been broken, and after- 
wartls reunited. Another rib exhibited a remarkable per¬ 
foration of an oval form, about half an inch long and one- 
eighth of an inch broad, the longer axis being parallel to the 
side of the rib; the margin of this opening was depressed on 
the outer, and raised on the inner surface; while a bony 
point projected from the upper edge of the rib, which deviated 
from its natural line of direction to an extent equal to the 
length of the aperture. The only cause that could have pro¬ 
duced 
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ducecl this perforation is a wound by a sharp instrument, which 
did not penetrate d.eep enough to prove fatal, and between 
which event and the death of the animal a year at least must 
have elapsed, as the edges of the opening are quite smooth. 

The bones are so well preserved, that in a cavity of one 
shank-bone which was broken, marrow was found, having all 
the appearance of fresh rendered suet, and which bln/evl on 
the application of a lighted taper. They appear to contiiin all 
the priiiciples to be found in fresh bones, with perhaps the 
addition of some carbonate of lime, imbibed with the moisture 
of the sq|(^ marl in which they had lain. 

^The remains of the eight individuals were disposed in such 
a manner as to prevent the possibility of referring the com¬ 
ponent parts exactly to each skeleton; but all the heads with 
their branches were ibund; and one specimen is particularly 
fine, displaying the broad expanded palms, with almost every 
antler and projecting point in a perfect state. By joining this 
head to a selection from the other remains, a nearly perfect 
skeleton of the largest size has been formed by Mr. Hart; one 
rib, a few of the carpal and tarsal bones, and the bones of the 
tail being only wanting. 

' Of the shells found in the white marl many are preserved 
entire; but the greater part are broken into small fragments. 
They are all univalves, and belong to fresh-water species, 
which exist at the present day. 

It is added, that so frequently have the remains of the fossil 
elk been discovered in the county of Limerick, that one gen¬ 
tleman enumerated thirty heads which had been dug up at 
different times within the space of the last twenty years. 

From Professor Hcnslow^’s account of the curraghs, or peat 
bogs of the Isle of Man, it would appear that the remains of 
the gigantic elk are there also distributed in a manner analo¬ 
gous to that in which they are found in Ireland. That gen¬ 
tleman supposes a herd of elks to have perished there; and 
his description of the white, or grayish marl, in wdiich their 
remains are Ibund, answ'ers in most respects to that of the 
white marl which so frequently forms the substratum of the 
peat bogs in Ireland. 

Upon the whole, the preceding details appear to justify the 
conclusion that the extinction of the gigantic species of elk is 
attributable rather to the continued persecution it endured from 
its enemies, accelerated perhaps by incidental natural local 
causes, than to a general catastrophe wliieli overwhelmed the 
surface of the globe. In a word, it maj' be inferred that these 
remains are not of diluvian, but of post dlluvian origin. 

Kenmare, April 12,1B25. !• Weaver. 

XXXI. On 
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XXXI. On the Ebullition of Water at Specific Temperatures^ 
as the Measure of Altitude. Btj John Murray, F.S.A. 
F.L.S. KH.S. F.'G.S. Sc- 

TT is known that w.ater boils in the attenuatetl atmosphere 
of the air-pump, at an inferior temperature, and Unit this 
point and period ol‘ ebullition has some ratio comparatively 
with the density of the incumbent air. .Theodore de. 3aussure 
found that water boiled on the summit of Mont Blaicic at 187° 
Tahr. It was Fahrenheit that first pro])osed this ajgylication 
of the thermometric ex}>rcssioii of boiling water as a meastpe 
of altitude. In the Philosophical Transactions for 1817, the 
Kev. Francis Wollaston’ has described an instrument for this 
purpose, most ingeniously constructed, and no doubt accurate 
enough for minor elevations. 

During last sinmner, on my excursion in Switzerland, Italy, 
&c., 1 made several experiments on the ebullition of water at 
different elevations. A few of these 1 beg leave to submit to 
you. The thermometer was graduated by a diamond on the 
.stem; the bulb was small, and the divisions only indicated 
the entire degree of Fahrenheit’s scale. 

At the Hospice of the Great St. Bernard, on the 30th of 
July 1825, at eight o’clock P.M., the barometer indicated 
21 *08 inches. Thermometer without 52"' Fahi*., and within 
the Hospice 59° Fahr. Water boiled at 186° Fahr. 

At the village of Simplon on the Sim]>lon, 13th of August, 
at ten o’clock P.M.; air 62°. 

E.rp. 1.—Water boiled, ball touching the surface 197° 5' 
Ditto, entirely immersed .... 202 

Ditto, bottom. 203 5 

Edp. 2.—Ball touching the surface . . . . 197 5 

Ball immersed and at the centre . . 203 5 

Ditto at bottom . . . 205 

3d of August. At Brieg, in the Valais, at 4'* 30' A.M.; 
air 56' Fahr. Watei boiled at 204° 5' Fahr. 

15th of August. At Sion in the Valais, at ten o’clock P.M.; 
air 69 ' Fahr. ^^’^atcr boiled at 206' 5' Fahr. 

17th August. At Martigny in the Valais, six o’clock 
A.M.; air 57° Fahr. W'ater boiled at 110° Fahr. 

1st of September. At the inn on the Mountain Righi, 
at O'* 45' A.M.; air 63° Fahr. Water boiled at 201° 
Fahr. 

1st of September. At Lucerne, at S'* 15' P.M. ; air 70° 5' 
Fahr. Water boiled at 206° Fahr. 

* f’oininunicated by the Author. 
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It will on proper calculation be seen that, though I pretend 
not to the niceties pointed out in Mr. Wollaston’s ingenious 
paper, (the circumstances under which the experiments were 
made precluding such accuracy, and I had not indeed the en¬ 
tire provision of apparatus constructed by this philosopher,) 
ruder apparatus subserving my j)urposc,—that a distant ap¬ 
proximation to the altitude, as indicated by the barometer at 
three elevations, is only insured. 

In consequence of the capricious results indicated by iny 
experiments on the ebullition of water at the village of Sim- 
poln on the Simplon, I made a series of experiments with the 
thermometer on hot water contained in a tumbler. I subjoin 
the results of five of these experiments. 

1. Ball of thermometer touching the surface . 131'^ 


Ditto completely immersed .135 

Ditto touching the bottom of tumbler . . 131 


2. Ball in contact with the surface.131*^' 

Ditto immersed. 134-5' 

'Ditto bottom.12G 


3. Ball on surface.121' 

Ditto immersed.131 

Ditto bottom.126 


4. Ball on surface.116 ’ 5' 

Ditto immersed.120 5 

Ditto bottom . 1165 


5. Ball on surface.109'’ 5' 

Ditto immersed.114 5 

Ditto bottom.109 5 


In one experiment I found a difference of 1 ° 5^ Fahr. be¬ 
tween the centre portion of the superior surface of the water 
and the sides. In another experiment, the difference amounted 
to 2" 5' Fahr. 

The following I presume to be the conditions that must in¬ 
terfere with anything like accuracy in thermo-barometrical 
indications of this kind in elevated regions. 

1. The liygrometric state of the incumbent atmosphere at 
the time the observation is taken. 

2. The attenuated pressure on the bulb of the thermometer, 
by which its form and dimensions must necessarily be altered. 

3. The water used must be more expanded in volume at 
gi'eat altitudes, than on the level of the sea, its density being 

therefore . 
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therefore reduced in the ratio of the attenuated atmosphere. 
This density would be modified too by its saline contents. 

4<. Tlie depth to which the ball of the thermometer is plunged 
in the water, and the place it occupies in the cylinder. 

5. The evolving steam or heated vapour will also affect tlie 
stem of the instrument, and with it disturb the results. 

6. The form, size, and material of the vessel will also con¬ 
tribute their share in modifying the indication. 

7. The de}}th of the vessel containing the boiling water. 

8. If made in the house, the difference between, the internal 
and external tcra])erature will be a modification of the phae- 
nomena. 

9. A gust of wind, wafted from the glacier, avalanche, or 
other cooling surface, will di.^turb and change the density of 
the incumbent air; and therefore irregularities such as these 
must be provided lor. 

10. The greater or less ijapid escape of the steam will ne¬ 
cessarily render capricious the observed temperature. 

11. I'lie period of the day or night, strength of the sun¬ 
beams, &c.—all concur in varying the results. 

It will, I apprehend, be very difficult to maintain a success¬ 
ful struggle against all these combining circumstances; and 
they thus render this instrument, certainly ingeniously applied 
by Mr. Wollaston, nearly useless tor considerable elevations. 
Captain Hall’s experinjents corroborate the inference; and at 
those he made at the village of Siinpoln on the Simplon, (with 
an instrument constructed under the immediate sanction of 
Mr. Wollaston,) in 1818, I had the satisfaction and pleasure 
of being present. 

January 1826. J. MURRAY. 


XXXII. Report made to the Academy of Sciences, 22d of 
August 1825, on the Voyage of Discovery, performed in the 
Years 1822, 1823, 1824, and 1825, under the command 9f 
M. DupiiRiiKY, Lieutenant of the Navy*. 

{Commissioners: MM. deIIu:mboldt,Cuvier,Desfontaines, 
CoRDiER, Latreille, DE llossEL; and knAGO, Reporter.) 

S INCE the return of peace, many voyages have been per¬ 
formed for the advancement of the sciences and of naviga¬ 
tion. Captain Gauttier’s maps of the Mediterranean and of 
the Black Sea; Captain Iloussin’s labours on the coasts of 
Africa and of Brazil; the expedition of Captain Freycinet; the 
' hydrographic operations directed by our colleague Beau- 
tems-Bcaupro, will be durable monuments of the enlightened 
* From the Annates de C/iiniir, tom. xxx. n. 337- 
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protection which the minister of the marine affords to useful 
enterprises. 

H'he plan of the new voyage, an account of which the Aca¬ 
demy has charged us to give them, was presented to the mar¬ 
quis de Clcrmont-Tonnerre, then minister of the marine, by 
MM. Duperrey and Durville, towards the end of 1821. His 
Excellency approved of it, and placed the corvette Cofjuille 
at the disposal of these young officers. The zeal and skill of 
which they had given repeated proofs,—the one during the cir¬ 
cumnavigation of the Uranie, the other as fellow-labourer of 
Captain Gaultier,—afforded every pledge that could be desired. 
The Academy will find, at least in our oj)inion, in the analysis 
which w’C have to lay before it of the numerous labours per¬ 
formed on board the Coquille, that the hopes ol‘ government 
and of men of science have been completely realized. 

Itiner ' any . 

The Coquille set sail from Toulon the 11th of August 1822. 
The 22d of the same month she anchored in the roads of .St. 
Croix at Teneriffe, which she quitted the 1st of September, 
making for the coast of Brazil. In her passage, M. Duperrey 
observed, the 5Lh of October, the small isles of Martin-Vaz and 
of the Trinity; on the 16th, the Coquille was moored at the an¬ 
chorage of the isle of Saint-Catherine: she staid thei'e till the 
30Lh. The 18th of November she reached Port Louis of the 
Malouines, situated at the bottom of the bay Fran^aise, from 
whence she sailed the 18th of December, to tloiibleCajJellorn ; 
she then visited, on the W’cstern coast of America, the port Con¬ 
ception at Chili; that of Callao at Peru; and afterwards the 
port of Payta, situated between the magnetic etpiator and the 
terrestrial equator. The want of any diplomaiic relation be- 
betw’cen France and the republican governments of South 
America tlid not occasion any obstacle to the j)roccedings of 
M. Duperrey: on the coasts of C-hili, as at }*eru, the autho¬ 
rities eagerly complied with their slightest wishes. 

The Coquille set sail from Payta the 22d of March 1823: 
in her course she coasted along the Dn'ngci ous archipelago, 
and first jjiit in at Oudieitc the 3d of May, anti then at Bora- 
bora, which also makes part of the Society Isles. Quitting 
this last point, the expedition took a westerly course; ob¬ 
served, successively, the Salvage Isles, Eoa (in the group of 
the Friendly Islands), Santa-Cruz, Bougainville, Bouka, and 
reached New Ireland, where she anchored in the bay of Praslin 
the 11 th of August. 

After a stay of nine days, the exj)editit)n left the port of 
Praslin, to make for Waigiou. We shall j)rcseiitly speak of 

the 
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made in the Coquille by M. Dupcrrey. 

the observations which she made in her passage, and during 
lier stay in the harbour ofOtlak, which she left on the 16th ot 
September. On the 23d, M. Duperrey cast anchor at Cajeli, 
(lioron island); the 4<th ol’ October he landed at Amboina, 
where he received from M. Merkus, governor of the Moluc¬ 
cas, the nu)st cordial reception, and all the assistance which he 
needed. On the 27th of October the Coquille again set sail, 
steering her course from north to south; sne observed the isle 
of the Volcano; crossed the strait of Oinbay; coasted the isles 
situated to the west of Timor; observed Savu, Benjoar, and 
finally left this latitude to make Port Jackson. Contrary 
winds did not allow M. Duperrey to range the .western coast 
of New Holland, as he meant to have done: it was only on the 
loth ol’January 1824 that he doubled the southern point of 
Win Diemen’s land; the 17th, the corvette was moored in 
Sydney Cove. Sir '1\ Brisbane, governor of New Holland 
and corres])onding member of the Academy, received our tra¬ 
vellers with the most amiable eagerness, anil put into their 
hands all that could contribute to the success of the opera¬ 
tions with which they were entrusted. 

In leaving Sydney the 20th of March 1824, after resting for 
two months, the expedition sailed for New Zealand, where it 
arrived the 3d of April, in the Bay of Isles. The W'orks which 
were to be ilone theie were terminated tlie 17th. During the 
first ilays ol’ May, the C.’oquille had already surveyed in every 
direction the archipelago of the Carolines. The monsoon from 
the west obliged her to abandon these roads towards the end of 
.liine 1824; she then went to the northern extremity of New 
Guinea, ascerlaining during the voyage the geography of 
a considerable number of islands little known or badly placed, 
and reached the haven of Dory the 26lh ol July; a fortnight 
afterwards she again sailed, to arrive, by crossing the Moluccas, 
at Java. She cast anchor in the port of Sourabaya the 29th of 
August; went from it the 11th of September; and arrived the 
following month at the Isle of France, where her operations 
detained her from the 31st of October to the IGth of Novem¬ 
ber ; she reinaineil at Bourbon from the 17th to the 23d of the 
same month, and then made sail for Saint Helena. The stay 
of M. Diijierrcy in this island lasted a week. He went from it 
on the 11th of January 1825, cast anchor at Ascension the 
18th, rapidly executed there the observations of the pendulum 
and of the magnetic phaenomena, and finally quitted these En¬ 
glish establishments on the 27th, after having received from the 
commanders and from the officers of the two garrisons every 
assistance that could be desired. At last, on the 24th of April, 
M. Duperrey entered the road of Marseilles. 


During 
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During this voyage, thirty-one months and'thirteen days, 
the Coquille sailea 25,000 leagues. She came to the place of 
her departure without having lost one man, without illness, and 
without damage. M. Duperrey attributes for the most part 
the good health which his crew constantly enjoyed, to the 
excellent quality of tlie water preserved in the iron tanks, and 
also to the order which he had given that it should be used at 
pleasure. As to the good fortune which the Coquille had, to 
execute so long a voyage without damage cither in its masts, 
its yards, or even in its sails, if it should be attributed to a con¬ 
currence of extraordinary circumstances which it would be 
imprudent always to expect, it should also be remarked that 
such chances only offer themselves to the best seamen. We may 
also add, that M. Duj)errcy and his fellow-labourers had had, 
in 1822, the advantage of finding at Toulon, M. Lefebure de 
Cerizj", an engineer of tlie greatest merit, who presided at the 
repair and outfitting of the corvette with all the solicitude of 
a true frientl. 

Maps and Plans taken during the Voyage of the Coquille. 

The hydrographic works executed during the circumnaviga¬ 
tion of the Coquille are already completely drawn, and only wait 
tlie hand of the engraver: they form 53 majis or plans, pre¬ 
pared in the best manner. We shall give in this place an 
enumeration, reciting the names of the officers to whom we 
are respectively indebted for them. 

The plan of the islets of Martin Vaz and of the Trinity, on 
the coast of Brazil, has been cxcculetl with much care by M. 
Berard. 

On the coast of Peru the same officer made a very detailed 
plan of the anchorage of l*ayta and a map of the adjacent 
coasts, from Colan, situated at a small distance from the mouth 
of the Rio de Chira, as far as the isle tif Lobos. 

The general map of the Dangerous archipelago has been 
executed by M. Duperrey himself; the particular map of the 
isle ClermoiTt-Tonnerrc belongs to M, Berard; the’plans of 
the isles of Augier, Freycinet, and of Lostange have been made 
with much care by M. Lottin. 

M. Duperrey has profited by his navigation among the So¬ 
ciety Islands to rectify several serious errors which are re¬ 
marked in all the maps of this archipelago. 

M. Bei ard has taken, in the island of Otaheitc, with his ac¬ 
customed skill, the plan of the anchorage of Matavai’, The 
plan of the isles of Moutou-iti and Moupiti, and that of the 
anchorage of Papoa, are by M. Blosscville: they do equal ho¬ 
nour to his zeal and his experience. 


In 
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In New Irelundy Messrs.Berard, Lotting and Blosseville have 
taken jointly and in the greatest detail the plan of Port Pras- 
lin and of the creek belonging to tlie English, the plan of 
Cape Saint Oeorge, and the chart of the Strait of the same 
name which separates New Ireland from New Britain. 

In quitting New Ireland, the Coquille made a detailed sur¬ 
vey of tlic isles of Scliouten, respecting which we had hitherto 
only rather confused notions. M. Duperrey made the chart 
of it. The harbour of (3ffak, in the isle Waigiou, of which 
the interior was little known, has been the object of peculiar 
labour, in which all the officers took part. M. Berard made 
the chart of that portion of ihe coast of New Guinea lying be¬ 
tween Dory .and Auranswary; llK‘])lan of the harbour of Dory is 
founded on the united obserx ations of Messrs. Berard, Lottin, 
and De Blois. 'I'he chart of the coast between Dory and 
the Cape of Good Hope in New Guinea, is by M. Lottin. It 
is also to this officer we owe the map of the isles of Yang, si¬ 
tuated to the north of liouib. 

Cruisings performed in very various directions in the Mo¬ 
luccas have furnished M. Duperrey wdth the elements of a new 
chart of this archipelago, and of that of the strait of Wangi- 
M^ingi, to the east of the isle of Boiitoiin. Admiral D’Entre¬ 
casteaux saw only the northern coasts of the islands Savu and 
Beiijoar, situated to the south-west of Timor; M. Berard has 
traced a great pari of liie southern coasts. The chart of the 
strait of Ombay and of the island of the Volcano is also formed 
upon the observations of tlie same officer. That of the island 
of Guebe is due to M. de Blois. 

In New Zealand, the labours of the Coquille had for their 
object the northern extremity onl}' of the island Eaheinomauve; 
they occupy four plates. The first shows the configuration 
of all the N.E. coast: it is by M. de Blois. The second repre¬ 
sents the Bay of the Isles, from the united labours of all the 
officers. The third gives the plan of the Bay of M.anawa, bv M. 
BerarcD And the iburth, is the detailed plan of the river*Ke- 
dekedc, laid down after the observations of M. de Blosseville. 

The isolated islands of Rotumah, Cocal, and Saint-Augustin 
were taken by Messrs. Berard and Lottin. 

In the archipelago of the Mulgrave Islands, the general 
chart of wliich M. Duperrey has drawn, M. de Blosseville has 
completed a survey of King’s Mill, Hopper, Wood and Hen- 
derville islands; and M. de Blois that of Hall’s Island; of an 
archipelago of five islands ; and las tly, of the Mulgrave Islands, 
properly called Marsihall’s Islands. 

The vast archipelago of the Carolines, hitherto so imper¬ 
fectly known, has been the principal theatre of the geograj)hIc 

operations 
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operations of the.Coquille. The general chart of it'which 
M. Dijperrey has made will rectify nretof errors. Benham Island 
is there represented according to tlie observations which M. 
de Blosseviile made. Ualaii Island, Hirtiich the American* Cap¬ 
tain Crozier named Strong, and to which M. Duperrey has 
restored the name which the inhabitants give it, merits parti¬ 
cular interest. During a stay of fifteen days, the officers of 
the corvette went over it in every direction; they found there 
some tolerably large ports: one, which the inliabitants call 
LRe, and anoUier wliich has received the name of the Coquillcy 
are laid dciVrn in the atlas, after the very detailed operations of 
Messrs. Berard, Lottin, and de Blois. 

M. de Blois has besides made a complete survey of the 
islands Toiigoulon and Pelepap, which are probably the Mac- 
Askill of certain maps; and also of the islands Mougoiil,Ougai, 
and Aoura, which were discovered on the 18tli of .Tune. It is 
also to this offic'er we owe the detailed plan of the rathe^* ex¬ 
tended group of llogoleu, of which father Cantova had al¬ 
ready formerly spoken; and- in the midst of which the Co- 
quille navigated, the 24th of June 1824. The survey made by 
M. ^Lottin of the islands Tanietain, Fanadik, and Holap, 
unites ill these latitudes the operations of the Coquille to tliose 
of the Uranie. 

The three last sheets of this rici‘ i das, an analysis of which 
we have just given, represent the aiiciiurages of Saint-Helena 
and of Sandy Bay, and the island of /Vsceiision, from the ob¬ 
servations of all the officers. 

Charts are not the less iinproveri, when freed from islands, 
rocks and sand-banks which d«. noi exist, than wlien newly 
discovered lands are inserted in them. The expedition of the . 
Coquille will have rendered more than one service in this re¬ 
spect. 

According to most geographers, there is, not far from the 
eastern coasts of Peru, a rock named the Trepied. M. Du¬ 
perrey has sought for it in vain: the Coquille went full sail over 
the very-places where the Trepied is gen|i^lly laid down. 

Whilst standing along the coasts of New Guinea, M. Du¬ 
perrey sought with great care, but.without success, for the isles 
which Carteret had named Stephens’ Islands. According to 
him, these islands, still represented in our maps, would be the 
Providence Islands of Dampier, situated at the opening of 
Geelving Bay: this.is also the opinion of Captain Krusenstern, 
and it cannot be denied that it is now a very probable one. It 
will iievertlieless seem very strange that Carteret should have 
been deceived by nearly three degrees in his reckoning. 

Our most modern maps place a group of isles called the 

Trials, 
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Trials, opposite De Witt's land, by 20° of south latitude and 
100° whst longitude; M, Duperrey, who would have attached 
a great value to the d^fpnmnatiou of their position, was not 
able to find them. 

. The archipelago of die Carolines was repeatedly ^iled 
through and minutely examined. M. Duperrey shows satisfac¬ 
torily that Hope islajtid, .Teyoa island, the groups of Satahual 
and Lamurek, do not exist in the positions which are assigned 
to them. Perhaps it may be sometimes difficult for him exactly 
to apply these old names to the islands whose place he has 
fixed. Moreover, the,inconvenience is not serioas; all was so 
inexact in the charts of this archipelago, that the kdx)urs of 
the Coquille are equivalent to a first discovery, < 

Astronomical Observations. 

In a voyage like that of the'Coquille, in which the |>eriods 
of lying-to were always necessarily very short, the astrono¬ 
mical observations could only have for their object the im¬ 
provement of geography, 'riiesc observations, in.'each j>Drt,' 
consist of elevations of the siin and stars fit for verifying the 
rate of chronometers; of nimterous series of circunmieridiaii 
heights taken with the astrojuomical repeating circle, anti 
signed for giving the latitudes. Lastly, ol a multitude 
distances from the moon to the sun, to the stars and to the 
planets, taken with the reflecting repeating circle. 

The examination which we have made of the part of this 
labour already complete*]}- i-educed, has given us a most fa¬ 
vourable opinion of it. All the officers of the Coquille have 
equally assisted in it. AVe must here, liow-ever, make particular 
mention of M. Jacquinot, wju>, intrusted by the commander 
with the care of the chrononajtc»*s» during the whole voj’age, 
fulfilled this critical task with a zeal and exactitude worthy of 
the praises of the Academy. 

Obset'vaiiom relative to the Determination of the Figure of the 

Earth. 

-M. Duperrey was fumislied with two invariable pendulums 
ofcopjier, which hatibdbre served in the voyage oftheUranie. 
They had been observed at Paris before the departure, and 
after the return of the expedition; al Toulon, whilst the vessel 
was fitting out; at the Malouines, 51" 31 43" south latitude ; 
at Port Jackson, on the eastern coast ol'New Holland; at the 
Isles of France and Ascension, between the tropics. Our col¬ 
league, M. Mathieu, has already calculated tlie observations 
for the Malouines and those of Paris. He has deduced from 
them this important consequence, at variance withr an opinion 
long accredited, that the tw'o terrestrial hemispheres north 
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and south have very nearly tlie same form. Those of the ob¬ 
servations which there lias not yet been time to discuss, belong 
to questions not less curious. It results, for example, from the 
aerations of M. Freycinet, that there exists at the Isle of 
France a cause of local attraction so intense as to alter the 
rate of a clock there 13 or 14 seconds a day. It may be con¬ 
ceived how interesting it becomes to investigate, in the obser¬ 
vations of' M. Duperrey, if the accidental influence was also 
manifest.—In a few days the results of this inquiry will be 
presented to the Academy. 

[To be continued.] 


XXXIII. List of Etrata in the Mathematical Tables of' Dr. 

Hutton and Di\ Gregoey. By Mr. J. Utting. 

Tb the Editoj- of the Philosophical Magazine and Journal. 
Sir, 

AS it is very desirable to obtain the greatest accuracy in 
mathematical tables, the following list of errata^ which I 
have discovered in Dr. Hutton’s and Dr. Gregory’s tables, 
will I trust be acceptable to such gentlemen as use the tables 
in which the following list of errors are pointed out. 

In Dr. Hutton’s Mathematical, &c. Dictionary, first edition: 

Square roots of numbers to ten places of decimals. 


Nos. 138 

< 

for 

11. 

43808 

read 

11. 

01245 

149 


12. 

3 

— 

12. 

7 

197 


14. 

41 

— 

14. 

76 

374 

— 

19. 

537514 

— 

19. 

796058 

462 

— 

21. 

579 

— 

21. 

602 

482 

— 

21. 

24 

— 

21. 

01 

499 

—r 

22. 

9 

— 

22. 

7 

504 

— 

22. 

1206 

— 

22. 

3206 

580 

— 

24. 

6839o2 

— 

24. 

891576 

586 

— 

24. 

6 

— 

24. 

8 

634 

— 

25, 

01 

— 

25. 

40 

706 

— 

26.4 


—. 

26.5 


712 


26. 

3 

— 

26 

2 

788 

— 

28. 

881 

— 

28. 

952 

879 

— 

29. 

24743 

— 

29. 

41607 

952 

— 

30. 

7 

— 

30. 

1 


For Dr. Hutton’s tables of the product and powers of numbers: 

Table of products. 

No. 15 by 277, for 5155 read 4155. 


In 
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In the table of cubes. 

Nos. 11 for 1S38 read 1331 

408 — 67911312 67917312 

702 — 31-5948008 — 345948408 

813 — 537366797 — 537367797 

Tlie last 3 errors apply also to Dr. Hutton’s Course and Tracts, 
In Dr. Gregory’s Mathematics for Practical Men: 

Table II. of Supplementary Tables. 

In the column of Areas. 


1 for 

38. 

6000 

read 38. 1001 

18 — 

264. 46900493 

— 254. 46900494 

19 — 


6 

— 9 

24 — 


07 

— 12 

28 — 


7 

— 0 

33 — 


89 

— 94 

40 — 


4143 

— 6144 

56 — 


68 

— 41 

61 — 


92 

— 00 

64 — 


0 

— 8 

65 — 


0 

— 5 

96 — 


0 

— 7 


In the areas for Nos. 22, 27, 30, 32, 39, 45, 48, 51, 54, 57, 
60, 62, 66,69, 72, 75, 87, 90, 99, increase the last figure by 2, 

In Nos. 1, 8, 9, 10, M, 16, 20, 21, 23, 26, 29, 34, 36, 38, 41, 
42, 44, 46, 47, 49, 50, 52, 55, 58, 59, 63, 68, 70, 71, 74, 78, 
81, 84, 85, 86, 88, 89, 92, 93, 94, 95, 97, and 98, increase the 
last figure by iinit}^ 

N. 13. The areas f(>r cacli integer, from 1 to 100, or one- 
twelfth pan of this table only, has been examined. 

I have recomputed the Taldes of Dr. Hutton, for all Nos. 
from 1 to 1000; and if the above corrections are made, the 
tables to which they apply will stand correct. 

March 1826 . J. UttiNG. 
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XXXIV. On the Phenomena connected with some Trap 
Dykes in Yorkshire and Durham. By the liivo. Adam 
Sedgwick, M.A. F.R.S. M.G.S. Fellow of Trinity College, 
and fVoodwardian Professor in the Unhersity of Cambridge* *, 


Introduction. 

* I ’’HE various phenomena presented by trap rocks have long 
engaged the attention of geologists. Different ages have 
been assigned to them, founded on tlieir union with older or 


* From the Cambridge Philosophical Transactions, vol. ii. Part I. 
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newer strata, and distinctive characters have been pointed out 
by which it has been attempted to separate the several forma¬ 
tions from each other. As observations have become more 
widely extended, many of the conclusions foundetl on such 
characters have proved to be fallacious; an<l it is now generally 
admitted, that the mineralogical composition of any system of 
trap rocks gives us little information respecting its antiquity or 
probable associations. When strata rest conformably upon each 
other, in such a way as to indicate a continued succession of de¬ 
positions, we can immediately determine, at least, their rela¬ 
tive antiqiiily, and may often adopt some natural or artificial 
arrangement which will greatly facilitate their tlescription. 
But formations, which appear as dykes and overlying masses, 
afford no such facilities for correct classification; and the only 
general conclusion which w’e can arrive at respecting them is, 
that they are newer than the beds into which they have in¬ 
truded. It is on this accoimt that diflercnt observers have 
formed coinj>letely different views respecting the classification 
of certain formations of trap; each, in ambiguous cases, having 
adopted that opinion which happened to fall in w'ith his fa¬ 
vourite theory.—In determining the origin of any one of these 
formations, it seems essential to inquire, (]) In what manner 
it is associated with other rocks. (2) What minerals enter 
into its composition. (3) What effects are produced by its 
presence. Satisfactory answers to iliese questions have been 
obtained from so nmny (jiiarters, that the discussions in which 
they have originated w'ill perhaps soon terminate. It is rny 
intention in this communication to bring together some facts, 
connecLcd with the subject, which fell under my observation 
during last summer. 

Trap Dykes m the Coal-fields. 

Dykes and overlying masses of trap are of such ordinary oc¬ 
currence in many of our coal-fields, that they have sometimes 
l>eeii regarded as true members of the great coal formation. 
Should it, however, ap])ear, that they have not originated in 
the same causes which formed those innumerable layers of 
sandstone, shale, ironstone, &c. which enter into the composi¬ 
tion of the coal strata ; but that they have been subsequently 
driven in among these beds by the irregular action of power¬ 
ful disturbing forces; we shall then be compelled to regard 
them, not as the subortlinate members, but as the intrusive 
associates of the great coal formation. In confirmation of this 
opinion it may be stated; (1) That in many extensive coal¬ 
fields there are no traces of any beds or dykes of trap. (2) 
That in other places, such beds or dykes pass beyond the 

bounds 
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bounds of the coal-fields, and traverse indifferently all the 
newer strata which cross their line of direction. The facts 
}>rescnted by the north coast of Ireland afibrd several illustra¬ 
tions of (he truth of this assertion. 

Mr. Winch, in the Iburth volume of the Geological Trans¬ 
actions, has given many interesting details respecting the dykes* 
which intersect the great coal basin of Northumberland and 
llurhum. They are in sonic instances filled with clay and 
romulcd pebbles or shattcreil fragments of sandstone, mixed 
with other materials derived from the neighbouring rocks, and 
their whole apjiearance plainly indicates the violent nature of 
the forces by which the solid strata have been cleft asunder, 
in other instances, the fissures are filled with a variety of ba¬ 
salt, which rises like a great partition wall through all the beds 
of the formation. (Geol. 'I'rans. vol. iv. p. 21—30.) It is the 
opinion of Mr. Winch that these basaltic dykes never pass up 
into the magnesian limestone which reposes immediately on 
the coal strata. Thus, for example, the cliff' of Tynemouth 
castle is intersected by a basaltic dyke which does not pene¬ 
trate the capping of magnesian limestone. 

Every one wlio is acquainted with the details of English 
geology must have remarked, that our newer strata, dow'n to 
the magnesian limestone inclusive, are generally unconform- 
able U) all the older rocks. Thus in numberless instances, 
more especially in the West of England, we find some of the 
newer strata lilling iif) the inequalities, or resting on the in¬ 
clined edges, of the coal measures. In all such cases, the frac¬ 
tures and conlortit)ns ol' the low'cr formation must have taken 
place prior to the deposition of the superincumbent horizontal 
beds. Now if it a})pear, that masses of trap are not only the 
common associates of such fractures and dislocations, but 
sometimes the very instruments by which they have been pro¬ 
duced ; it follows, almost of necessity, that the dykes we have 
been describing will ju)t generally be found among the hori¬ 
zontal beds which repose upon the disturbed strata. iSucli a 
rule as this may, however, admit of many exceptions. For 
no reason can be given d priori-^ why the same forces, which 
produced the great fissures in our coal formations, should not 
again come ijito action in successive epochs in the natural hi¬ 
story oi'lhc earth. Accordingly, it is Ibiind that basaltic dykes 
are not confined to any particular set of strata, but may occa- 

* In the North of England the term dyke is not confined to the descrip¬ 
tion of those fissures vvliich have been filled with trap, but is extended to all 
the great faults and dislocations which intersect the strata in a nearly vertical 
direction. A want of attention to this extended use of the word has given 
rise to occasional mis-stateuients and false inferences. 

sionally 



214 


Prof. Sedgwick on some Trap Dpkes 

sionally appear among the newest secondary rocks. The facts 
exhibited by the north coast of Ireland have been already al¬ 
luded to. Tlie great dyke which starting from Cockfield Fell, 
in the county of Durham, crosses the plain of Cleveland, and 
teraninates in the cai>tern moors of Yorkshire, leads us to a si¬ 
milar conclusion. 

Cocicfield Fell and Cleveland Dykes. 

This dyke, which preserves such an extraordinary continuity, 
forms a striking feature in all the geological maps of the di¬ 
strict. Some good general descriptions have already been 
given.of it My principal object in this paper will be, to 
place before the Society, in a connected point of view, those 
facts which appear to bear on the (juestion of its origin. I shall 
afterwards notice some phaenomena w hich are exhibited in High 
Teesdale, and seem to throw’ light on the same question. 

Djykes near Egglestone in Upper Teesdale. 

A mass of trap occupies the lower part of the left bank of 
the river Tees exactly opposite to the entrance of tlie Lune. 
It may be traced without difficulty for three or four hundred 
feet, close to the edge of the w’ater; and it at length disap¬ 
pears under Egglestone bank; where it rests upon, or abuts 
against a bed of slate clay. The prolongatitm of the trap to 
the other side of the Tees is reiulered highlv probable by the 
appearance of a bed of similar character in the left bank of the 
Lune immediately under Lonlon Chapel. lUit the accumu¬ 
lation of diluvium })revents this ctmnexion from being esta¬ 
blished by direct evidence. The im])erffcct denudation on the 
left bank of the ’^Fees did not allow' me to ascertain the exact 
relation w’hich the trap on that side of the water has to the 
contiguous strata. Above Egglestone bank another mass of 
trap, to all a^ipearance immediately connected w'ith that which 
lias been described, crosses the road about a mile to the north¬ 
west of the village. It there assumes the unequivocal charac¬ 
ters of a dyke, ranges (as nearly as I could discover from very 
imperfect data) E. by N. and a few hundred yards above the 
road crosses the western branch of the rivulet which runs past 
Egglestone. A (juarter of a mile further up the same branch 
of the rivulet, a second dyke crosses its bed, and seems to 
range about S.E. by S. From what has been stated it appears 
probable that these two dykes unite, or intersect each other. 
Their concourse will probably be found on the moor above 
the new smelting-house. The former, where it is seen above 

* Geological Survey of the Yorkshire Coast, by Young and Bird. p. 171. 

Egglestone, 
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Egglestone, is about forty feet wide, and cuts through a bed 
of coarse grit, j)roviiicially called firestone. The latter is about 
sixty feet wide, and is associated with gritstone and a band 
of indurated shale which has been mucYi quarried for whet¬ 
stones. 

It would certainly be very interesting to trace these dykes 
as far as possible through the eastern moors, as there can be 
little doubt of their connexion w'ilh some of those masses of 
trap which traverse the great coal-field. My own observa¬ 
tions were much too limited to complete this task. I however 
found on Woolly Hills, in the Woodland Fells, several quarries 
opened in a dyke which, from its'position as well as in its 
structure, seemed to form .t connecting link between the trap 
of High Teesdale and some of the dykes which traverse the 
country near Cockficld Fell *. 

Cuckjiifid Fell Dtjkc. 

Proceeding some miles further to the S.E. we come to the 
north-western termination of Cockfield Fell dyke, which is 
seen in a quarry by the side ol the brook which runs past 
Gaundlass Mill. Li that single locality it assumes a compound 
form, being made up of three distinct and nearly vertical masses 
of tiap alternating with a variety of induratetl slate-clay. The 
following is a trajisverse horizontal section of the whole dyke. 

(1) On the >outh-west side, common coal shale, which, as it 
approaches the dyke, becomes much indurated and has a ver¬ 
tical cleavage. Iti this state it is proviiicially termed pencil. 

(2) Trap one yard. (3) Pencil about four or five yards, but 
of variable thickness and much shattered. (•!<) Trap two yards. 
(5) Peneil half a yard. (G) Trap about seven yards. (7) 
Coal shale resembling No. (1). These entangled masses of 
crad shale are probably not prolonged far beyond the quarry, 
as they are seen in no other section. 

The dyke afterwards ranges through the coal works which 
are opened in C't)ckfield Fell about half a mile to the north of 

• It i'i stated by Mr. Winch (Geological Transactions, vol. iv. j). 76.), that 

at Egglestone, three miles below Mid<ileton, a very strong vein of hasalt 
may be seen crossing the Tecs in a diagonal direction.” I suspect that he 
here alludes to the mass of basalt aboveinentioncd, which apjicars on the 
left bank of the 'i'ces opposite to the entrance of the I>nne, as I in vain en¬ 
deavoured to discover the traces of a dyke further down the river. If this 
conjecture be right, it will be necessary to remove the djke (which in the 
map accompanying Mr. Winch’s memoir is made to cross the Tees below 
Egglestone) to a place considerably to the N.W. of its present position. 
When so represented, it will be seen, by an inspection of the map, that the 
basalt in Teesdale and the neighbourhood of Cockfield Fell are much more 
nearly in a straight line than they have been represented. 


the 
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the village; and its further progress in a direction about E.S.E. 
is marked in Blackburn quarry and Crag-wood. Near the 
former place it is intersected by a cross course, and heaved 
several yards out of the line of its direction. To the S.E. of 
Crag-wood, it would perhaps be impossible to trace it at the 
surlace; but the vein of trap which runs along the high ridge 


of coal strata between Bolain and lloughlon-le-side, tigrees so 
well in character and direction with the masses above men¬ 


tioned, that it has generally been assumed as the prolongation 
of them. 

” Uolam Qjiarrp. 


In the quarries which they arc now excavating near Bolam, 
the vertical dyke is imusually contracted in its dimensions; but 
on reaching the surface, it undergoes a great lateral extension, 
especially on the south-west side, so that the works are con¬ 
ducted in a perpendicular face of columnar trap more than 
two hundred feet wide. The changes })rodiiced by this over- 
lying columnar mass are higlily instructive, and will be de¬ 
scribed in tiieir proper place. The old excavations, in the 
direction of Houghion-le-side, show that the trap is there coii- 
dned to a fissure nearly hn'ty feet wide, which, with a sliglit 
undulation in its direction, bears to a j)oint about S.K. by E. 


Sandstone on the Trap. 

There is another locality, the mention of wliich must nor be 
omitted, though I think it probable that it is not in the line of 
the great dyke. In tins opinion I may, however, have l)een 
misled by the maps of the district, in which many of the places 
are laid down entirely out of their true bearings. At Waeker- 
field-lane-end, half a mile W.N.W. of Hilton, a mass of trap 
appears to range east and west, and may therefore join the 
leading dyke which intersects the country still further to the 
east. The excavations in that jdace would not deserve any 
particular attention, were it not for the iniportant fact, tliat at 
their western termination horizontal beds of sandstone are 
seen to rest immetllately upon the upj>er surface of the dyke. 
I have been informed tliat masses of trap occur on the north¬ 
east side of the quarries of Bolam ; but I had no ojijiortunity 
of examining tliem with a view of ascertaining their jirobable 
connexion with the principal dyke. 

From all tliese facts we may infer—(1) That from Gaund- 
lass Mill to Houghlon-le-side, a distance of about ten miles, 
the dyke of traj) is uninterrupted—(2) That it may be con¬ 
nected with other dykes, which appear still further to the 
north-west nearly in the same line of direction, and through 

them 
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tlieni with the dykes in Upper Teesdale—(3) That it pro¬ 
bably gives out some lateral branches connecting it with other 
masses of trap in the same district. It may mrther be ob¬ 
served, that ail this portion of the dyke, however modified by 
local circumstances, dips towards a point on the north-eastern 
side of its general line of direction, so as to make with the 
horizon an angle perhaps in no instance less than eighty de¬ 
grees. 

The high ridge of coal strata, extending from Bolam to 
Houghton-le-side, forms a kind of abutment which encroaches 
considerably on the line of the magnesian limesttfie. The 
present collocation of the two formations might teaa to a con¬ 
jecture that a great fault, ranging along the line of demarca¬ 
tion, had thrown the magnesian limestone down below its na¬ 
tural level. But the supposit’on is not necessary; for the ap¬ 
pearance of the limestone below the level of the ridge may be 
only an indication of its unconformablc position. 

Di/ke in Lowct Teesdale. 

In the low region of the magnesian limestone we lose all 
traces of the basalt from Houghton-le-side to Coatham Stob. 
From the last-mentioned place it may be traced through the 
quarries of Preston across the Tees; and very large excava¬ 
tions have been made in a corresponding quarry at Barwick 
on ihe right bank of the river. The mineralogical character 
of this dyke, its direction, and its dip, agree so well with the 
one which ranges through Cockfield Fell; tliat no one has, I 
believe, denied the probability of their being continuous *. The 
great distance between Houghton-le-side and Coatham Stob 
in wliich no trap has been discovered; and still more the fact, 
that tile basaltic veins in the great coal-field do not generally 
pass up into the magnesian limestone; have led some to ima¬ 
gine, that the prolongation of the dyke of Cockfield Fell is for 
several miles concealed beneath the beds of that formation, 
'riiese basaltic veins, which do not penetrate the magnesian 
limestone, prove one of two things. lEither that they took 
their present ftirin befcirc the deposition of the limestone; or 
that they were injected from below, but not with sufficient 
energy to break through the superincumbent limestone.—Nei¬ 
ther of tliese suppositions can appl}’^ to a great dyke intersecting 
an enormous mass ol' secondary strata which are newer than 
the magnesian limestone, and probably rest upon it. If there- 

* Should any one maintain that the d\kes of Cockfield Fell and the plain 
ofClovoland have a distinct orijiin ; he may, perhaps, draw an argument in 
favour of his own opinion, from tlie great thickness of the vein of trap in the 
quarries of Preston, Barwick, Langbargh, &c. In this one respect there is 
undoubtedly a considerable difference between them. 

Vol. 67. No. 335. March 1826. 2 E 
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fore we admit the identity of the Cockfield Fell and Cleveland 
dykes; we must suppose that in the whole interval, betw-ecn 
Houghton-le-side and Coathain Stob, it is concealed by a thick 
covering of diluvium : an opinion which no one will have much 
difficulty in admitting who has observed the enormous, accu¬ 
mulation of transported materials in all the neighbouring di¬ 
strict. 

Range of the Dijkc through the Eastern Moors. 

At Preston the trap emerges from beneath nearly fifty feet 
of diluvian brick earth; and would probably have remained 
concealed, had it not been laid bare in the bank of the river. 
On both sides of the Tees it is more than seventy feet wide, 
and ranges through horizontal strata of saiulstone in a direc¬ 
tion about S.E. by E. These horizontal strata must be re¬ 
ferred to the new red sandstone formation, though they ex¬ 
hibit but faint traces of the usual ferruginous tinge. From 
Barwick, the dyke |>asses through the quarries of Stainton, 
Nunthorp, and Langbargh, to the foot of the Clevelaiul hills; 
making in its progress a considerable flexure to the north. At 
Stainton, the north face of the dyke is interrupted by a fissure 
about five feet wide, which is filled with light coloured argil¬ 
laceous materials, with a transverse slaty texture. 'I'hesc sub¬ 
stances bear no resemblance eitlier to the sound tn* decom¬ 
posing specimens of the dyke itself. 

On the east side of Nunthorp it gradually rises above the 
level of the neighbouring country, and might be mistaken for 
a gigantic artificial mound, had not the ([uarries exposed its 
interior structure. A well defined ridge, about four hundred 
feet above the level of the neighbouring plains, marks its pas¬ 
sage over the south flank of llosebury Fopping. Still further 
to the east it is traced by a gap in the outline of the moors: 
for the upper beds of sandstone apjiear to have been sliattercd 
and carried offi and the dyke only rises to the highest level of 
the great bed of alum-shale. After passing through this gap 
and descending into Lownsdale, we found the trap forming a 
mass of bare rock which rose twenty or thirty feet above the 
vegetable soil. From thence it may be follow'ed without diffi¬ 
culty many miles down the valley of the Esk, in a line bearing 
about E.S.E. Afterwards, by the turn of the valley at Egtoii 
Bridge, it is once more brought through the high moorlands; 
and its course is marked in that desolate region by a low ridge 
resembling an ancient Homan road. A tjuarry which is 
opened at Siihoue, near the seventh milestone on the road 
from Whitby to Pickering, proves the w'hole thickness of the 
dyke to be about forty feet, and its inclination and direction 
nearly the same as in the other localities. Beyond this place 
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it continues to tliin off; but it may be traced, though not with¬ 
out some difficulty, as far! as a small rivulet about two miles 
to the east of the road. The exact point of its termination 
has perhaps not been ascertained; but there does not seem to 
be any good reason for supposing that it is continued to the 
German Ocean, as no vestige of it has been seen in any part of 
the cliff where it might be expected to appear. 

['Fu bu continuecl.] 


XXXV. Notices 7’especting New Books. 

First Part of the Second Volume of the Memoirs of 
the Astronomical Society has just been published, and 
the following are its contents: 

On the method of determining the difference of meridians, 
by the culmination of the moon. By Francis Baily, Esq.— 
On the utility and probable accuracy of the method of deter¬ 
mining the sun’s parallax by observations on the planet Mars 
near his opposition. By Henry Atkinson, Esq.—On the cor¬ 
rections requisite for the triangles which occur in geodesic 
o})erations. By Ca})tain George Everest.—On the rectifica¬ 
tion ot‘ the etjuatorial instrument. By J. F. Littrow.—C)n the 
variation in the mean motion of the comet of Encke, produced 
by the resistance of an ether. By M. Ottaviano Fabrizio 
Mossotti.—Observations of the solstice in June 1823, made at 
Paramatta, New South Wales. By Sir Thomas Brisbane.— 
Observations made in the years 1823-4* at Paramatta, New 
South Wales. Transmitted by Major-General Sir Thomas Bris¬ 
bane.—On a new instrument, called the Differential Sextant, 
for measuring small differences of angular distances. By 
Benjamin Gompertz, Esq.—Observations on some singular 
ap})eurances attending the occultation of Jupiter and his satel¬ 
lites on April 5, 1824. By Mr. Rauiage, Captain Ross of the 
Roj’al Navy, and Mr. Cornfield.—Observations on the occul¬ 
tation of the llerschel planet on August 6 , 1821'. By Capt. 
John Ross.—An account of the arrivai and erection of Fraun¬ 
hofer’s large refracting telescope at the observatory oi' the Im¬ 
perial University at Dorpat. By Prof. Struve.—On a new zenith 
micrometer. By Charles Babbage, Estj.—The residts of com¬ 
putations on astronomical observations made at Paramatta, in 
New South Wales, under the direction of Sir Thomas Brisbane, 
and the application thereof to investigate the exactness of ob¬ 
servations made in the northern hemisphere. By the Rev. 
John Brinkley, D.D.—A short account of a new instrument 
for measuring vertical and horizontal angles. Bv George 

2 E 2 Dollond. 
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Dollond, Esq.—Observations made at Bushey Heath (north 
latitude 51° 37' 4<4-"’3; west longitude, in time, from Green¬ 
wich, 0*' 1"* 20‘*93), from May 17,1816, to December 7, 1824-. 
By Colonel Beaufoy.—On astronomical and other refractions; 
with a connected inquiry into the law of temperature in dif¬ 
ferent latitudes and at different altitudes. By Henry Atkin¬ 
son, Esq.—A report on the properties and powers of a new 
S-feet altitude and azimuth circle, lately fixed at the llectory- 
house of South Kilworth in the county of Leicester: con¬ 
structed by Edward Troiighton, and divided by T. Jones. 
Drawn up by the Rev, William Pearson, LL.D.—Observa¬ 
tions made at ParamatUi, in New South Wales, by Major- 
general Sir Thomas Brisbane. To which arc annexed. Obser¬ 
vations made by Mr, C. Uiimker, at Stargard, New South 
Wales, on the comet which appeared in July 1824'.—Astro¬ 
nomical observations: 1. Observation of an eclipse of the 
moon, taken at Chouringhy, near Calcutta, in the year 1798; 
and, 2. Observations of tlie eclipses of .Jupiter’s satellites, taken 
at Chouringhy, in the years 1797, 1798, 1799, 1800, 1801, 
and 1803. By the late Colonel R. H. Colebrooke; 3. Ob¬ 
servations of the eclipses of Jupiter’s satellites, taken at 
Chouringhy, in the years 1821, 1822, and 1823. By Captains 
Hodgson and Herbert; 4. Observations of the occultations 
of the Pleiades by the moon, in July and October 1821. By 
the Rev.W. Pearson, LL.D.—Report, lists of presents, mem¬ 
bers, associates, and officers: Appendix, containing a })art of 
the tables (mentioned in our last Number, p. 138) for deter¬ 
mining the apparent places of nearly 3000 principal fixed stars: 
with a treatise on their construction and use, drawn up at 
the request of the council, by the president, F. Baily, Esq. 


Just published. 

The Narrative of a Tour through Hawaii or Owhyhee; 
with an account of the geology, natural productions, volca¬ 
nos, &c. history, superstitions, traditions, manners and cus¬ 
toms of the inhabitants of the Sandwich Islands; a grammatical 
view of their language, with specimens. The account given of 
the death of Captain Cook by the natives, and biographical 
notices of the late king and queen who died in London. By 
W. Ellis, missionary from the Society and Sandwich Islands, 
The Tanner’s Key to a New S^tern of Tanning Leather 
quicker and cheaper than usual.—^Price 5s. 
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XXXVI. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

Feb. 23.— \ Paper was read, entitled, “ An Account of a 
new reflecting curve; with its application to 
the construction a telescope having only one reflector;” by 
Abram Robertson, D.l). F.ll.S. Savilian Professor of Astro¬ 
nomy, Oxford. 

Also a paper, on the constitution of the atmosphere; by 
John Dalton, Esq., F.R.S. 

Mar. 2.—'Pwo papers by Sir E. Home, Bart. V.P.R.S., 
were read, on the coagulation of blood by heated iron. 

Mar. 9.—A pa})er was read, on oil of wine; by Mr. H. 
Hennell: communicated by W. T. Brande, Esq. Sec. ll.S. 

A paper was also read, on the mathematical principles of 
suspension bridges; by Davies Gilbert, Esq. M.P. V.P.R.S. 

The reading was commenced of a jjaper on a new method 
of determining the parallax of the fixed stars; by J. F. W. 
Herschel, Esq. Sec. R.S. 

Mar. 16.—The reading of Mr. Herschers paper was 
concluded ; anti a paper was reatl, t>n the expression of the 
parts of machinery by signs; by C. Babbage, Esq. F.R.S. 
The Society then adjourned till April 6th. 


LlNNAiAN SOCIETY. 

Mar. 7.—A further portion of Dr. Hamilton’s Commen¬ 
tary on the llorius ^lalabaricus was read. 

Mar. 21.—I’he following communications were read:— 

Descriptions of two new birds belonging to the family Pha~ 
sianidee, by Major-gen. Hardwicke, F.Ij.S. 

The first of these birds is a species of the genus Lophopho- 
rus of M. Temininck, which General Hardwicke proposes to 
call L. W(tllic/ii, after Dr. Wallich, the distinguished curator 
of the Conjpany’s botanic garden at Calcutta, through whose 
exertions, aidetl by the influence of the Hon. Edward Gard¬ 
ner, the English resulent at the court of Katmandu, many in¬ 
teresting subjects ill ornithology were procured. It is about 
the size of the Impeyan Pheasant, another species of Lopho^ 
phorns, to which it tioes not yield in be«iuty. It is a native of 
the Ahnorah Hills on the north-eastern boundary of Bengal. 
The local name of this bird is Cheer. 

The secontl species belongs to Phasianus, and w'ill together 
with P. emeritus constitute a small but well marked group of 
that interesting genus. General Hardwicke has called this 
species P. Gardneri. It is a native of the Snowy Mountains 
north of the valley of Nepal. 

Description 
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Description of a new genus belonging to the natural family 
of plants called Scrophularmce, by Mr. David Don, Libr. L.S. 

Mr. Don proposes to name this genus ZjOj)hospermum,imd in 
this paper points out its affinity \xi Antirrhinum and Maurandia, 
from both which, however, it is abundantly characterized by 
its flat winged seeds and campanulate corolla. The essential 
characters of the genus are as follows:— Calyx 5-partitus. 
Corolla cainpanulata: limbo S-lobo, subajqiiali. Capsula bi- 
locularis, irregulariter dehiscens. Semina imbricata, nieiubra- 
naceo-alata. 

The genus consists of two species, both of them natives of 
Mexico,, where they were discovered by the Spanish botanists 
Sessc and Mocinno, and which Mr. Don has named Lopho- 
spemium scandens and physalodes. 

A review of the genus Combrctnm, by Mr. George Don, 
A.L.S. 

The author here describes thirty-eight species of this inter¬ 
esting and beautiful genus, exclusive of six doubtful species 
enumerated by Dr. Roxburgh in the Hortus Bcngalensis. In 
the Systema Vegetabilium of Professor S}>rengel, which is the 
latest general work, only six species are enumerated. 


GEOLOGICAL SOCIETY. 

March 3.—The reading of ISir A. Crichton’s paper On the 
Tanuus Mountains in Nassau was concluded. 

The great mountain grouj)s funning the Tannus, are por¬ 
tions of that vast chain which crosses the lihine to Valen¬ 
ciennes; and in the duchy of Nassau they are composed of 
transition and trap rocks: they here separate into two ranges, 
nearly at right angles to each otlier. I’he southern chain lies 
on the north of Mayence and Frankfort, and its highest point 
is the Feldberg, 2600 feet above the level of the Mayne. The 
northern chain includes the Westervuld, celebrated for its 
brown coal. The strata of the southern face t)f the former 
chain, consist of talc and quartz-slate dipping north-west; 
whilst those of the northern face are of grauwacke and clay 
slate, inclining upwards south-east. The summit is a decom¬ 
posing (]uartz rock, containing talc and iron, the sides and 
base of the mountain being formed of talc and slate. The 
baths of Schlangenbad are surrounded by slaty quartz; 
quartz conglomerates occur near the foot of the soutliern 
chain; where also a thick bed of sandstone, resembling our 
new-red-sandstone, rests upon the calcareous deposits of the 
valley of the Mayne, quarries of which are seen at Wisbaden, 

The valley of the Mayne, which is interposed between the 
northern and southern chains, is chiefly occupied by low hills 

of 
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of coarse shelly limestone, analogous to the upper fresh-water 
fornuitioii of Paris, and quarries of it occur near Wisbaden 
and Hockheim: Baludince and Modioli abound in it. At 
Hockheiin the beds are much dislocated; and at Wisbaden 
fossil bones are fi:)und, the teeth accompanying which refer 
them to animals allied to the Lophiodon tajnroides^ and to the 
Sumatran Tapir. These calcareous deposits are only two hun¬ 
dred feet above the level of the Mayne, and they are per¬ 
forated in many places by basalt, upon which they rest. The 
basalt finally disappears south-east of jDarinstadt, and is suc¬ 
ceeded by primitive rocks. There are strong salt-springs at 
Soden, and various mineral waters near Frankfort and Had- 
nigstein. 

The h’alkenstein mountain, though composed of talc-slate, 
protrudes through the high table land in the form of basalt. 
To the north of this the older rocks disappear, and the district 
is occupied by grauwacke. The grauwacke is divided into 
quart^ grauwacke and grauwacke slate; the latter is very di¬ 
stinct from micaceous slate, and contains casts of Spiriferi, of 
the Plcurohranchi of Cuvier, &c.; the former offers encrinites, 
and unknown coralloids. The valley of the Lahn, between 
Coblcntz and Diety, affords the best sections of grauw’acke, 
and higher u]3 that river the transition limestone appears at 
Baldowinstein. The schalstein (or problematic stone of Von 
Buch), is seen in all its varieties in the valley of the Aar, and 
with it are associated, porphyry, carbonate of lime in veins, 
iron, and copper. At Diety and Baldowinstein, porphyry 
seems to rise through the limestone. Crystalline dolomite, 
resting upon transition limestone, is the most recent formation 
observable in the mountainous ranges of Nassau. No diluvial 
detritus is seeji in any part of the duchy, but quartz pebbles 
in sand occur in the elevated plain between Sellers and 
Nassau : these are supposed to have been torn from the grau¬ 
wacke by local causes, and to have been deposited prior to 
the elevation of that formation. 'I'he author, reflecting upon 
the marine fossils on the summits of some of these niountains, 
inf«i's, that the horizontal strata were formed at the bottom of 
a sea, and were subsequently elevated; and he is inclined to 
attribute the origin of the grauwacke to the attrition of the 
primitive rocks during the period of their elevation. 


IIOYaIv institution of great BRITAIN. 

The fiillowing is an account of the proceedings at the Royal 
Institution, on the Frulay evening meetings of the members. 

Feb. 3.—The history of caoutchouc was given in the lec¬ 
ture-room by Mr. Faraday, and various specimens relatin^r 
to its chemical nature and its application in producing water¬ 
proof 
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proof fabrics shown. The latter were prepared by Mr, Han« 
cock. 

Feb. 10.—The progress made by Mr. Brunell in his appli¬ 
cation of the condensed carbonic acid to the construction of a 
mechanical engine was described to the members by Mr. Fa¬ 
raday, and stated to be highly favourable. 

Feb. 17.—Mr. Griffiths’s experiment on the state of alkali in 
glass, Mr. Varley’s single adjustable microscope, Mr. Brant’s 
large bar of palladium, and a South American Geological 
series of specimens were shown and explained in the library. 

Feb. 24.—Mr. Varley explained the nature f)f his graphic 
telescope intended for the use of artists. It combines magni- 
fying powers with the properties of Dr.\\''olIaston’s camera 
lucida. 

Mar. 3.—The art of litlu>graphy was illustrated by nu¬ 
merous operations, and its minute chemical and mechanical 
principles explained by Mr. Faraday, and Mr, Hullmandel, 
who furnished the beautiful specimens showm. 

Mar. 10.—Mr. Brande entered into the chemical history of 
wines as respected the alcohol contained in them; and showed 
the state of combination in w hich it was retained, the conse¬ 
quent loss of part of its power, and the most perfect modes of 
analysis. Some specimens of unadulterated port and very old 
hock w'ere oi)erated upon. 


ROYAL ACADEMY OF SCIENCES OF PARIS. 

Nov. 7, 1825.—A letter from INI. de (o egori w as read, re¬ 
lative to the success of vaccination in the Piedmontese states.— 
M. D’Hombre-Firmas communicated a memoir on a great de¬ 
pression of the barometer observed at Alais in Getober last.— 
Dr. Rouze presented a memoir in manuscript, entitled. An ex¬ 
planation of the lanious problem of general electricity.—Dr. 
Candiloro, of Palermo, presented a memoir, entitled, Medico- 
chirurgical reflections on the fjuickest and surest means of ex¬ 
tracting calculi from the bladtler.—M. Latreille was appointed 
to make a verbal report on M. de Blainville’s work, entitled, 
“Manueltie Malacologie etde Conchyologie.—M. Dupnytren 
read the second part of the report of the committee appointed 
to examine the memoirs on the yellow fever ami on the jilague. 
—M. de h'crussac read a memoir, entitled, A methodical tabic 
of the class of Cephalopoda^ presenting a new classification, by 
M. Dessalincs d’Orbigny, jun. 

Nov. 14.—M. Paul Laurens communicated a memoir on 
aerial perspective.—M. Lejeune d’lrichlet communicated a 
supplement to his memoir on the impossibility of some indt^ 
terminate equations of the fifth degree.—M. Amussat com* 

municated 
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tnunicated a memoir on the different rights of priority in the 
discovery of lithontriptic methods.—M. lloestrentret commu¬ 
nicated a plan of an instrument li)r sounding at the greatest 
depths.—M. Magendie, in the name of Mr. Hulkens, a clock- 
maker at Philadelphia, presented an improved instrument I'or 
executing the same operations as those of MM. Amussat, 
Civiale, &c,—M. Girard made a report on the machine pre¬ 
sented to the King by M. Blanc, ot Grenoble.—MM, Goof, 
froy St. Hilaire, Latreille and Dumeril gave a report on M* 
Sevres’s work on animal monsters.—M. Dumeril gave a verbal 
account of M. de Blainville’s comparative anatomy.—M. de la 
Billardicrc read arqi(n*ton M. Puiret’s History ofthe Plants 
t»f Europe. 

Nov. 21.- M. Libri commnnicated a memoir, in which he 
discusses various questions relative to the analytical theory of 
heat.—M. Dupuytren read the third and last })arc of the re¬ 
port of the committee on the memoirs on yellow fever, &c. 


XXXVJ. JntdUgenec and Miscellaneous Articles. 


COMET. 


A nother comet has been discovered this year, by Cap¬ 
tain Bicla, at Josephstadt. 11 was first seen in Al 27° 38', 
and N. (led. 9 


tion were diminishing. 


47': but both its right ascension and declina- 


TIIE PANTOniRONOMETER. 

In vol. Ixiii. of the Philosophical Magazine w'c noticed Es¬ 
sex’s Portable Damp Detector, an useful a})plication of hy- 
groinetry to the jmrposcs of good housewilery and the pre¬ 
servation of health. I’he same ingenious artist has pro¬ 
duced an instrument called the Paniochronometer, intended, 
by a neat combined application of several principles of nature 
and facts in astronomy, to instruct young persons in the va¬ 
riation of time according t<J longitude, in a vciy amusing 
manner. A sun-dial is Mippoitetl by a magnetic needle, ad¬ 
justed to the variation in the diiTeront longitudes for which 
the instrument is constructed, and the divisioJis of the hours 
on which are nude to indicaU', in an r-;lrr fixed cirde, the 
corresponding time at most places of constajiieiice on the 
globe. The piii'cljilc and ji])pli(jiitious oi‘ the Jhmtodirono- 
meter arc perspicuously ex})lainefl in a work whidi is sold 
with it; and, altogether, wo tliiiik the invoniion a very iiyidul 

Vol. (i7. No. 33 j. March 182b. 2 J’ addilioii 
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Mr. Murray’s Chemical Observations, 

addition to our stock of means for imparting scientific know¬ 
ledge to the juvenile mind. 


CHEMICAL observations; BY MR. MURRAY. 

1. Singular Modification of Temperature bp Copper and Silver 

Leaf. 

When we grasp in the linnd a few foils of copper or silver 
leaf, a peculiar glow of temperature is communicated and felt. 
I found that a delicate thermometer placed in the hollow of 
the hand, the ball completely enveloped, indicated 98"’ 5' F.; 
with the ball wrapped round with loose copper leaf, the tem¬ 
perature show'n was 101” F.; with silver leali 101”+ F.; with 
mixed silver and copper foil, 99” 75'. 

2. Aphlogistic Phccnomcna of Gum. 

If a portion of powdered gum arable be placed on a disc of 
platinum and burnt to charcoal, it will, when ignited, continue 
long to glow in that state: let fall on paper it ignites the 
.paper; and placed on the platinum wire of the “lamp with¬ 
out flame” it continues aphlogl^C with the coils, and it will 
ignite a sulphur match, &c. 

The platinum cage supplied w’ith these aphlogistic live coals 
produces a fine eflect; and w hen even the platinum has become 
extinct, they will continue to glow- and give light, and the 
reignition of the wick is more certainly secured. 

When the aphlogistic gum is introduced into a glass cylinder 
containing a portion of ether, it w ill glow in the superior jiart 
of the vessel; when immersed too low aiul brought near the 
surface of the ether, it will be ajipareutly extinguished; but 
when raised to*‘its former position it will be rekindled, and 
continue to glow with additional brightness. There is this 
difference, however, between the platinum and the gum; there 
is no appretiable waste in the former, while there is a sensible 
expenditure in the latter. 

When this substance reduced nearly to whiteness is intro¬ 
duced into the low'cr part of the flame of coal gas, the starlike 
brilliancy is excessive. It will be easy now' to account for the 
jieciiliar inten'sity of light which supervenes on introducing 
into the exterior verge of common flame, jilatinum wire, bits 
of straw, &c. reduced to whiteness,—the brilliancy of mag¬ 
nesia, &c. before the ignited gas in the compound blowpipe, 
&c.—these being all reducible to the class of aphlogistic pha;- 
nomena. 

3. Liquid Aqueous Ammonia^ burning 'with Flame in Chlorine. 

It is well known that if two cylinders, the one containing 

chlorine 
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chlorine and the other ammoniacal gas, be brought in con¬ 
tact, a flash of light pervades the interior. Professor Silliman 
has also stated that a largo volume of ammoniacal gas may be 
ignited and continue to burn; and Dr. Henry has adverted to 
a pha^nomenon of the same description : indeed, the foreign 
flame exhibited when a lighted ta})er is introduced into a small 
cylinder of this gas, sufficiently proves that the gas is inflam- 
inabie in atnios)>heric air. I find, however, that if a slip of 
paper be dipped in strong liquid ammonia, and immersed into 
a cylinder of newly j)repared chlorine, it will burn with a beau¬ 
tiful flame, and the liquid aimnoiiia will also burn with flame 
when introduced in the tieflagrating spoon. 


roSSIL REMAINS. 

Notwithstanding the confused and unscientific manner in 
which this account is di'awn up, \se think there is reason to 
believe that some interesting fossil remains have been found; 
and not wishing to assume an}" lesponsibility for tlic correct¬ 
ness of the notice, we give it as tiriginally published. It is to 
be Jiojied that a more satisfactory description of these remains 
will soon be rcceivitl. 

Our enterprising fellow-citi/eii, Mr. Samuel Schofield, has 
disinterred from the low prairie grounds between Placqueitiine 
anti the lakes, a iminber of remains of the most gigantic size. 
They evidently belong to some class of animals now no longer 
in existence; whether antediluvian or nor, we are unable to 
say. The great EUpJias v/nsfodon. or American Mammoth, 
described by Dr. Mitchill, is inferior in size to these bones we 
have seen. From the circumstance of ambergris being col¬ 
lected in some (|uanlily from the inferior surfaefe of the maxil¬ 
lary bone, we are led to liie conclusion that they are of marine 
origin, but t)f wliat description we arc unable to conjecture. 
Upon examining these remains, we are easily led to give cre- 
<lil to the extraordinary relations given by Father Kircher, of 
the Kraken and Norway sea snake. This noiulescript, when 
alive, must have ctpialletl either of them in bulk. 

Wc will atlempt a faint descri})lion of those which have al¬ 
ready been brought iq) to tliis city, and are now on board the 
sleam-boat|'&{|ietlition. 'Fliey consist, first, of an enormous 
I'ragiiienr of a cranium. It is about twenty-two feet in length, 
and its broadest part four feet high, and perhaps nine inches 
thick. It is said to weigh about twelve hundred pouiitls. On 
the interior surJ’ace the vitreous table appears tt> be separated 
from the cancelli for some way down; this table is perfectly 

2 F 2 firm, 
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fimi, and in a perfect stale of preservation; the digital de- 
piessions formed by the convolutions of the cerebellum are very 
perfect. 

The foramina for the passage of the sensorial nerves are 
very discernil)le. A very large portion of the inner table of 
the inside of the cranium is joined by a very singular squamous 
suture. The inner surface ap])ears in many places perma¬ 
nently discoloured by the bed of earth from whence it w'as 
taken. In tlie interior j)art of the cranium the dijdoe presents 
a very singular appearance, the cavities of which are very 
large, in some cases presenting holes of nearly an inch in dia¬ 
meter, and generally very regular. Upon what we judge to 
be the temporal portion, a most singular process or elongation 
presents itself: it is eight feet in length, ami oi’ a triangular 
form, and about six inches through, tapering gradually to the 
point. This singular appearance sets all our conjectures at 
defiance; it is of a spongy construction, with a rough ami ir¬ 
regular surface. There appears to be no st'at for the insertion 
of muscles, or foramina for the passage of the nei’ves or blooil- 
vessels. 

This l)one must have been covered for its whole length with 
a membrane. The cancelli are remarkably regular. 'I'here 
is a singular consolidation of the nasal ami maxillary bones. 
They are not united by any of the tlescription t)f sutures found 
in quadrupeds, but form one entire mass of uniform consist¬ 
ence all through. A large groove or canal presents itself in the 
superior portion of this ht)iie, upon the side ol' which consi¬ 
derable (juantilies of ambergris may he collected, which ap¬ 
pears to have suifert'd little or no decomposition or change by 
age. It burns with a bcantifnl briglil flame, ami eiints an 
odoriferous smell while burning; it is of a greasy consistence, 
similar to adipocire. 

The foramen for tlie transmission of llie liicial nerve is of 
an immense size. 

In the inferior portion of this stupendous bone lliere aj)- 
pears to be an articulating depression, in which the superior 
angle of the lower jaw migbt have l)een articulated. 

The other l)ones are; one of a cylindrical sha})c, with a 
round head similar to the os humeri in t|uadrupeds. It is 
two feet in length, and about ten inches in diameter, witli about 
two processes near the head, iij some respects similar to the 
trochanters of the femoris. The cartilaginous extremities ap¬ 
pear to have been entirely detached. I'jxm one end a sur¬ 
face for the articulation of two bones appears, one of which 
is in the culleclion. This hone is over one foot in length, ami 
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of u flattened cylindrical shape; the cartilaginous extremities 
are alsn gone. It is ol' a firiner consistence than any of the 
other bones, with a singular irradiation of ossific appearance 
on tJic outside surface. These two bones are probably tlie 
leg of the animal. 

'riicre are aKo lumbar, dorsal, and cervical vertebrat'. The 
cylindrical portions of tljo,e of the first class are fourteen 
inches in diameter, with transverse processes, in every resjiect 
like those of (|u:ulrnptcU. One of them has the intro vertebral 
substance completely detached; it is about twelve inches in 
diameter, and perhaps two inches thick in the centre, tapering 
gradually to the extremities ; * his specimen is in a perfect state 
of preservation. In the articulation of these bones there is 
considerable analogy to the human vertebrae. 

To judge from the appearance of this portion of the cranium 
lyhich we have seen, if this monster was of the Bahcna species, 
Ids length could not be less than two hundred and fifty feet. 
It IS stated, that from this place, whence these remains were 
disinterred, a large c:nni\orous t<»oih was found, and has been 
carried away. It is also related, that in the year 1799, many 
remains of antediluvian creation were taken uj) near thi.s same 
place, and shipjied to ICurope .—Boston Journal of Philosojihy^ 
Aug. IS‘25. 


VOLCANO IN OWHYlir.K. 

Mr. William Ellis, a missionary, in his narrative of a tour 
through the island so well known as the place where Captain 
Cook was murdered, gives the iKscription of a volcano of a 
singular kind, of \\ Inch mc shad select for our readers .some of 
the most striking particulais. Mr. Ellis jiassed over a large 
tract of volcanic country with burning cha-jins and hills, which 
had the ajipearance of having been craters. The plain over 
which their way lay, was a vast waste of ancient lava, which 
he thus describes: 

“ This tract of lava resembled in appearance an inland sea, 
bounded by distant mountains. Once it had certainly been in 
a fluid stale, but appeared as il’ it had become suddenly petri¬ 
fied, or tin ned into a glassy stone, while its agitated billows 
were ri»lling to and fro. Not only were the large swells and 
hollow’s distinctly marked, but in many places the surface of 
these billows was covered by a smaller ripple, like that ob¬ 
served on the surface of the sea at the first springing up of a 
breeze, or the passing currents of air, which produce what the 
sailors call a cat’s-paw. * * * 

“ About two P.M. the crater of Kirauea suddenly burst 
upon our dew. We expected to have seen a niounlaiii witli a 

bioad 
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broad base and rough indented sides, composed of loose slags, 
or hardened streams of lava, and whose summit would have 
prcsenled a rugged wall of scoria, forming the rim of a mighty 
cauldron. But, instead of this, we found ourselves on the 
edge of a steep })recipice, with a va^l plain before us, fifteen 
or sixteen miles in circumference, and sunk from two hundred 
to four hundred feet below its original level, 'rhe surface of 
this plain was uneven, and strewed over with huge stones and 
volcanic rock, and in the centre of it was the great crater, at 
the distance of a mile and a half from the place where we were 


standinir* 


We walked on 


to the north end of the ridge, where, the jirccipice being less 
steep, a descent to the plain below seemed practicable. 

. . With all our care, we ditl not reach 

tlie bottom without falls and slight bruises. 

. . Alter waikiiii; some dislaucc over the 

sunken plain, which in several })laces sounded hollow under 
our feet, we at length came to the edge of the great crater, 
where a sj)ectacle sublime, and even ap])alling, presented itself 
before us. Immediately bia'brc us yaunet! an immense gulf, 
in the form of a crescent, about two miles in length, from X.E. 
to S.W. nearly a mile In width, and apj>arently eight hundred 
fi;et deep. Tfie bottom was covered with lava, and the S.W. 
and northern parts of it were one vast flood of burning matter, 
in a state of terrific ebullition, rolling to and fro its ‘fiery surge’ 
and flaininff billows. Fiflv-one conical inlands of varied form 
and size, containing so many craters, rose either round the 
edge, or from the surface of the burning lake; 22 constantly 
emitted columns of gray smoke, or pyramids of brilliant flame; 
and several of these at the same time vomited from their ig¬ 
nited mouths streams of lava whicli rolled in blazing torrents 
down their black indented sides, into the boiling mass below. 
The existence of these conical craters led ns to conclude that 
the boiling cauldrcni of lava before us did not Ibrin the focus of 
the volcano; tliat this mass ol* melted lava was comparatively 
shallow; and that the; basin in whicli it was contained was se¬ 
parated bv a stratum of solid matter IVom the great volcanic 
abyss, whicli eonstanlly poured out its melted contents through 
these numerous craters into this njjpcr reservoir. 

“ The sides of the gulf before us, although coinjiosed of 
difiereiit '.irata of ancient Java, were perpendicular for about 
400 feet, and rcise IVom a wide Iiorizontal ledge of solid black 
lava of irregular breadth, but extending completely round: be- 
• neath this ledge, the sides sloped gradually towards the burn¬ 
ing lake, which was, as nearly as we could judge, three hun¬ 
dred or four hundred feet lower. It was evident that the large 

crater 
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crater had been recently filled with liquid lava up to this black 
ledge, and had, by some subterraneous canal, emptied itself 
into the sea or under the low land on the shore. The gray, 
. and in some places a}>parently calcinetl sides of tlie great cra¬ 
ter beftire us—the fissures which intersected the surface of the 
plain on which we were standing—the long banks of sulphur 
on the opposite side of the abyss—the vigorous action of the 
numerous small craters on it.> borders—the dense columns of 
vajiour and smoke that rose at the N. and S. end of the plain 
—together with the ridge of steep rocks by which it was sur¬ 
rounded, rising probably in some places 300 or 400 feet in 
perpendicular height, presented an immense volcanic pano¬ 
rama, the eflect ol* which was greatly augmented by the con¬ 
stant roaring of the vast furnaces below.” 


LIST OF NEW PATENTS. 

To James Fraser, of Hoimdsditch, London, for his im¬ 
proved method of constructing capstans and windlasses.—- 
Datetl 2oth of February 1826.—2 months allowed to enrol 
sjiecification. 

To Benjamin Newmarch, of Cheltenham, for certain inven¬ 
tions to jn-eserve vessels and other bodies from the dangerous 
ellects of external or internal violence on land or water.— 
25lh of February.—6 months. 

To Benjainin Newmarch, of Cheltenham, for a preparation, 
to be used either in stjhitiou or otherwise, for preventing 
decay in timber, &.c. arising from dry rot, &c.—23th of F'e- 
brnary.—6 months. 

To .lames Fraser, of Hoimdsditch, London, for his im¬ 
proved method of distilling and rectifying spirits, &c.—^th of 
IVIarch.—2 months. 

To Robert ^lidgley, of llorsforth near Leeds, lor his ap¬ 
paratus tor conveying jiersons .uul goods across rivers or other 
waters, ami over valleys.—Ith of jSIarch.—6 months. 

To (Teorge Aiulerton, of Chickheaton, Yorkshire, worsted 
spinner, for im}>rovemcnts in the combing or ilressing of wool 
and waste silk.—tth of ^larch.—2 months. 

To James Neville, of New Walk. Sliatl Thames, Surrey, 
engineer, for his improved boiler for generating steam with 
less ex}>emliture of fuel.—14th of March.—6 months. 

To Nicholas Ilegesippe INIaiiicler, of Oreat Guildford- 
street, Southwark, chemist, for his new preparation of fatty 
substances, and the application thereof to the purposes of at- 
fording light.—20th oi’March.— G months. 
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Results of a Meteorological Journal for the Year 1825, kept at the Observatory of the Royal Academy^ Gosport, Hants. 
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ANNUAL RESULTS FOR 1825. 

Barometer, Inches. 

Greatest pressure of the atmosphere, Jan.9tli, WindN. 30*820 
Least ditto ditto Nov. 10 th, Wind N.E.28;600 

Range of the mercury. 2*220 

Annual mean pressure of the atmosphere . . . 29*964 

Mean pressure for 177 days, with the moon in North 

declination.^. 29*983 

Mean pressure for 177 days, wilh thraiioon in South 

declination . .. . 29*968 

Annual mean pressure*at 8 o’clock A.M. 29*966 

- at 2 o’clocl^ P 4 M. 29*965 


Greatest range of the mercury in November ... 1 *700 

Least range of ditto in July.0*510 

^^fireatest annual variation'tt 24 hours in March . . 0*770 

L^st of the great)||||g||||||||i^^ 24 hours in May . 0*300 

i^gregate ottlie spacesB^ribed by the rising and 

failing of the mercury . 67*230 

Number of changes. 268* 

&elf registering Bay and Night Thermometet'. 
Greatest thermometrical heat, July 19th, Wind S.E. 86 ^® 


' Wind N. W. 26 

Range of thermometer between the exti*emes . . 60|^ 

Annual mean temperature of the external air . . 53*01 

—' ." of do. at 8 A.M. . . . 52*00 

, ■ - of do. at 8 P.M. . . . 51*72 

■ — ■ . - of do. at 2 P.M. . . . 58*34 

Greatest range in June.41*00 

Least of the monthly ranges in December . . . 29*00 

Annual mean range.32*10 

Greatest monthly variation in 24 hours in April and 

August.27*00 

Least of the greatest variations in 24 hours in December 16*00 
Annual mean temperature of spring water at 8 A.M. 51*56 

De Luc’s WhaUhone Hygrometer. Degrees. 

Greatest humidity of the atmosphere, October 12th 

and November lOtli. 100^ 

Greatest dryness of ditto, August 1st .... 37, 

Range of the index between the extremes ... 63 

Annual mean of the hygrometer at 8 o’clock A.M. 69’2 

-.. .. ■ — at 8 o’clock P.M. 71*9 

- - — at 2 o’clock P.M. 62*9 

Annual 
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Degrees. 

Annual mean of the hygrometer at 8, 2, & 8 o’clock 68*0 
Greatest mean monthly humidity of the atmosphere 

in December.86*0 

Greatest mean monthly dryness of ditto in July 53*1 

Position of the Winds, Days. 

From North to North-east.37 

- - North-e ajib to East.59 

- East to l^nth-e^t.21 

— — Southeast to South 36 

- South to South-west.30 

- Soutli-w^ td* West.66^ 

■ West to North-west.54 

——— North-west to North.■ . 61^ 

-3^5 

'Clouds, agreeabhj to the NomcndcUur^; or the Number 
on •which each Mod^d^kotk ^ appeared. 

Days. * 

CiiTUS.216 

Cirrocumulus. 142 ‘ 

Cirrostratus.322 

Stratus. 19 

Cumulus.213 

Cumulostratus. 247. 

Nimbus.192 

General State of the Weather, Days. 

A transparent atmosphere without clouds . 55^ 

Fair, with various modifications of clouds . 165 

An overcast sky, without rain. 85 

Foggy.' 4 

Rain, hail, and sleet. 55^ 

-365 

Atmospheric Phecnomena. 

Parhelia, or mock-suns, on the sides of the No. 

true sun. 8 

Paraseleiiae, or mock-moons. 2 

Solar halos. 15 

Lunar halos. 15 

Rainbows, solar and lunar. 9 

Meteors of various sizes.159 

Lightning, days on which it happened . . 19 

Thunder, ditto ditto .... 7 

Evaporation, Inches. 

Greatest monthly quantity in July. 10*37 

2 G 2 Least 
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Least monthly quantity in January .... 0*76 In. 

Total amount for the year.46.61 

B.ain. % ^ 

Greatest monthlv depth in December . . . 5*32£ 

Least monthly clepth in July.0*180 

Total depth near the ground for the year . 30*450 

Total depth 23 feet high, for ditto .... 27*200 

N. B. The barometer is hung up in the observatory 50 feet 
above the low-water mark of Portsmouth Harbour; and the 
self-registering horizontal day and night thermometer, and De 
Luc’s whalebone hygrometer, are placed in open-worked cases, 
in a northern aspect, out of the rays of the sun, 10 feet above 
the gartlen ground. The pluviameter and evaporator have re¬ 
spectively the same square area: the former is emptied every 
ntorning at 8 o’clock^fter rain, into a cylindrical glass gauge 
^..aScurately gradui^ec^o 1-100th of an inch; and the quantity 
lost by e\aporation from the latter, is ascertained at least 
every third day, and sometimes oftener, when great evapora¬ 
tions happen by means of a high temperature, and dry northerly 
or easterly winds. 

Barometrical Pressure. —In consequence of the high 
pressure of the atmosphere during the first three months, also 
in June and July, the mean heiglit of the barometer is greater 
this year by 79-lOOOth of an inch, tlian the mean of the last 
eleven years. This was the case in every part of the country 
with some little differences. The aggregate of the sj)aces de¬ 
scribed by the alternate rising mid falling of the mercury is 
15*89 inches less this year than last, and the number of changes 
seven less, which indicate a comjiaratively uniform pressure. 

For 177 days in which the moon ranged in North declina¬ 
tion, the pressure was 3-200ths of an inch gi'eater tlian that 
in the 177 days in which she ranged in South declination. 

Teaiperatuue.—T he annual mean temperature of the ex¬ 
ternal air is exactly one degree higher than that in 1824, and 
1*39 degree higher than the mean of tlie last ten years. The 
mean temperature of June, July, August and September was 
high, and these months were dry, particularly July, when we 
experienced oppressive heat for several days: but the spring 
' and autumn were rather cold, wliich in great measure equa¬ 
lized the annual average temperature of 1824 and 1825. 

The annual mean temperature of spring water at 8 o’clock 
A.M. this year, is nearly a degree and a naif lower than the 
annual mean temperature of the external air. 

Wind. —The crossing and opposite winds, or upper cur¬ 
rents, have been found to prevail very much this year. 


Ill 
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In comparing the Scale of the Winds in 1824 and 1825, 
there appears a near coincidence in their duration from six 
out of eig^ points of the compass; but there is a great dif* 
^ference in the Iforth-east and South-west winds this year; the 
ISriher having prevailed longer by nearly one-thiru, and the 
latter a less time by nearly one-fifth. The longer duration of 
the North-east wind, with the additional mean temperature of 
the atmosjjhere, seems to accord with the increased evapora¬ 
tion, which is nearly one-tliird more this year than last; and 
the shorter duration of the South-west wind, was the means 
of keeping back about one-fourth of the comparative deptli of 
rain: besides, the gales from the South-west have not been so 
prevalent as they were last year. Such is the influence the winds 
appear to have in drying and condensing the lower stratum of 
air, in connexion with the temperature of the ground. 

The follow'ing is the number of strong ^les of wind, or daj^ - 
on w’hich they liave prevailed, this year: '** ' J 





S.E. 





1 

i 10 

1 

1 

1 

a 

5 

26 1 5 

1 

4 



The gales from the S. W. are more than half the number in 
the scale. 

Clouds. —The following is a correct scale of the clouds 
agreeably to the nomenclature, being the number of days on 
which each modification has appeared during the last nine 
ycars^ ending with 1825. 


Cirrus. 

(’irro- 
cumulus. 

t'irro- 

stratus. 

Stratus. ^Cumulus 

Ciiiiiulo- 

stratus. 

Nimbus. 

1838 

1476 

2582 

295 1 1711 

1708 

1773 


By tins scale the cirroslratiis appears to be the prevailing 
cloud, having appeared more than three-fourths of this long 
period. 

The cumuli and mmulostrati are nearest in the times of their 
appearance; and the cirri and detached nimbi the next nearest. 
The cirrocumuli and strata are the least in number, being in 
general fair weather clouds. 

Weather. —The general state of the w'cather throughout 
the year, was calm and dry, but very variable in temperature 
at intervals; the dry part was in the winter and summer 
months, anti the wet part in spring and autumn. The summer 
was imifoimly hot, which brought on an early corn harvest. 

January, 
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Janiiaiy, March, June, October, and November, were rather 
windy months, the others comparatively calm. 

The spring and summer seasons were healthy, but the win¬ 
ter and autumn were sickly, in consequence of the sudden 
changes that occurred in the temperature and quality Of tne 
air; as it must be acknowledged that health, or sickness, and 
also the spirits of the human mind, are materially influenced 
by the good or bad state of the air we inhale, and the means 
employed to keep the body ofhn uniform temperature through¬ 
out the vicissitudes of toe seasons in the variable climate of 
England and her united kingdoms. 

Results of a MeteoroJ^^^l Saumalfor February 1826, kept at 
the Observatory (f the Royal Academy^ Gosport^ Hants, 

General Observations, 

This mmith has been mild'^for the season, but generally 
windy and we^ i^reeing widi the old proverb “ February All 
dike.** It has ramed, more or less, on 20 days, and the mer- 
mometer a few feet from the ground did not recede once to 
the freezing point. In consequence of the constant humid air, 
very little evaporation, and the quantity of rain, the ground 
was saturated nearly the whole month, and is now in good 
condition for an early produce of the approaching spring. 

The average temperature of the external air this month, is 
v2^ degrees higher than in February 1825, and nearly 3f de¬ 
grees hi^er than the average of that mpnth for the last ten 
ye^'. There is a difference in the mean temperature be¬ 
tween last month and this of 10^ degrees > 

The temperature of spring water has inci eased upwards of 
one degree this month, and is 1^ degree higher than at this 
time last year. This is certainly an unusual circumstance in 
Februaiy, as the temperature of spring water almost invariably 
decreases till the vernal equinox, and sometimes later. The 
last two or diree days having been dry, and the temperature 
of the ground increasing, there was therefore a sudden appear¬ 
ance of the flruit and other trees breaking into bud. 

Although the wind has prevailed half the month from the 
S.W. and W., yet the result o fj^ie barometer is above the 
general mean indication, arising^’^V doubt from the closer 
union of the atmospherical particles, and a lower temperature 
in the superior stratum of air not far shyshfie the disturbing 
force of the late S.W. gales of wind. . I 

The atmospheric and meteoric pheenomena that have come 
within our observations this month, are, one parhelion, one 
solar and one lunar halo, three meteors, and eight gales of 
wind, or days on which they have prevailed; namely, one from 
S.E. and seven ifrom S.W. Nu- 
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Numet teal Bestdts for the Month, 

Incheb. 

■o ^ f Maximum 30*44, February 26th—WindS.W. 
Barometer 29*33, Ditto 17th—Wind S. 

llu.'.ge of the mercury . . 1*11. Inches. 

Mean barometrical pressure for the month. 29*957 

- for the lunar period ending the 7 th inst. . 30*006 

- - for 15 days, with the Moon in North declin. 30*218 

- for 15 dfl|r3, with the IVfpqn in South declin. 29*794 

Spaces describ^ rising and /hlliiig of the mercury 6*000 

Greatest variation m 24 houra * . , .. . 0*680 

Number of changes ...26* 

Thermometer J Maximum ^‘ihllroary 25th and 28th 

inermometer ^ gg 

Range.23 

Mean temp, of the external air 45*91 ^ 

-for 30 days with the ^ 4 , 3 . 2 ^ * 


Sun in Aquarius 
Greatest variation in 24 hours 
Mean temp, of spring water 
at 8 o’clock A.M. 



Wind K 


water ^ 


16*00 

49*44 


Dn Luc’s Whalebone Hygrometer. 

Degrecb. 

Greatest humidity of the air . 96 in the morning of the 6 th. 

Greatest dryness of ditto ... 63 aftern. of the 7 th & 25th. 

Range of the index. 33 

Mean at 2 o’clock P.M. . . . 75*8 

- at 8 o’clock A.M. . . . 84*4 

- at 8 o’clock P.M. . . . 84*2 

-of three observations each 1 «.. 

day at 8 , 2 , and 8 o’clock J 


Evaporation for the month. 1*30 inch. 

Rain in the pluviamcter near the ground . 3*86 

Rain in ditto 23 feet high. 3*42 


Prevailing winds, S.W. * ^ ^ *-« 

Summary of^ie W^atket, 

A clear sky, 3; fine, widi various modifications of clouds, 
11 ; an overcast sky wididut rain, 6 ; foggy, \; rain, 74 .— 
Total 28 days. 

Clouds. 

Cirrus. CurocumuTusTCinostratus. Stratus. Cumulus. Cumiilostr. Nimbus. 
18 9 27 0 17 18 21 


Scale of the prevailing Winds. 

N.E. E. S.E. S. S.W. W. N.W. Days. 

0 2 4 54 lOf 4 2 28 

A METERORO- 


N. 

0 
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XXXVIII. On tht^ropcrties of a "Line of shortest Distance 
traced on the Surface of an oUate Spheroid, By J. Ivory, 
Bsq, M.A. F.R.S.* 


lY/TY intention in treatyji^ of the geocletical problem inserted 
in this Journal for Jhly 1824, p. 35, was to show that by 
giving a proper form to the coordinates of the surface of the 
spheroid, the usual analysis might be much sliortened, and 
more simple formula e of sol ution obtained. If the polar se^> 

axis be unit, ehd V' 1 -f c® represent the radius of the equatoi^, 
the ei^Etion of the surface will be, 

- 1 


z being perpendicular, and a' and y parallel, to the equator. 
Nov/ this equation is satisfied by assuming 


X = cos Ip cos ^ 1 _|_ 


y = sin p cos -v/1 -f c” 
z = sin p, 


the angles <p and p remaining indeterminate. The coordi¬ 
nates belong to a spherical surface when c = 0; and this man¬ 
ner of expressing them, which I have used on other occasions, 
is well adapted for simplifying the investigation of such pro¬ 
perties of the elliptical splieroid as are analogous to tliose of 
the sphere. 

With regard to the arcs <J> and rj/, it is obvious that sin is 
the distance from the equator (estimated in parts of the polar 
semi-axis) of a parallel to the equator drawn through the point 
on the surface of the spheroid; and hence it is obvious that p 
is the angular distance between the meridian passing through 
the same point and a given meridian. The arc p is the lati¬ 
tude of a parallel to the equator on the surface of the sphere 
inscribed in the spheroid; but it is not the true latitude of the 
same parallel on the surface of the spheroid, as I have inadver- 
* Communicated by the Author. 

Vol. 67. No. 336. Apr^ 1626. 2 H 


tently 
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tently called it in the communication alliuled to. I have already 
noticed the inadvertency in this Journal lor Ajiril 1825; and 
<. have shown diat the accuracy of the solution is not affected by 
it, because the import of the sjnnbol is independent of the name 
given to it, being fixed by the assumed form of the coordi¬ 
nates. The relation of the arc to the true latitude may like¬ 
wise be deduced directly from the equation of the surface, or 
from the expressions of the coortlinatcs, without recurring to 
particular properties of the spheroid, in the manner following. 

From a point in the spheroid, of which the coordinates 
are sf, let a porpendiciilarhe drawn to the surface, and 
extended outward to a point of which the coordinates are 
bf c; then, 

= (a — -r)' -i- (b — yf + (c — 2 ^)“*: 
and if x, y, z vary in the surface of^'dic sjihcroid, the condi¬ 
tion of perpendicularity will be, 

• .0 = (a — x) dx {b — y) dy {c — z) d z. 

arc u denote the inclination of 2> to the equator, then, 
IKlUid z being perpendicular to that plane, we shall have 
C — »= p sin u. Also p cos u will be the projection of }> 
upon the same plane; and, as the spheroid is a solid of revo¬ 
lution, p arid its projection will be contained in the meridian 
which makes an angle ($> with the given meridian to which y 
is perpendicular ancl x parallel: hence a — x = j) cos u cos 
b — y = P cos u sin <p. The foregoing eejuation will therefore 
become by substitution, 

0 = cos u [dx cos f + dy sin + d z sin u. 

Now substitute the diflercntials of the coordinates, then the 
arc <p will disappear; and, having divided by cos u cos rp d vj/, 
we shall get tan « 

tan tj; = 

This very simple equation expresses the relation between the 
arcs and ti, of ^hich the latter is the true latitude of the 
point on the surface of the spheroid. It is usual to call the 
arc the reducetl latitude; but, as this name is purely arbi¬ 
trary, it seems preferable to define thef same arc from some 
of its geometrical properties. This may be done by saying 
that u and 4' the latitudes of the same parallel to the equa¬ 
tor, the one on the surface of the spheroid, the other on the 
inscribed sphere. To the formula already given we in.ny add 
the two following resulting from it, which are of continual 

use, viz. . , sin u 

sm = —====•, 

l cos'^ It 
. cos U ' a/1 + c* 

cos \I/ = — - . 

V I + C* cos'* It 


Having 



Distance traced on the Surface of an obldfe Spheroid. 243 


Having now ascertained the import of the arcs f and all 

the properties of the geodctical line are readily deduced from 

the formulae investigated in this Journal for July 1824. Using 

the arc 4/ to denote the latitude (on the surface of the inscribed 

sphere) of a plane parallel to the equator which cuts the geo- 

'detical line, put yJ for the azimuth at the point of section; 

then the most distinguishing property is expressed by this 

eiiuation, viz. ir > / • ^ t \ 

’ cos 4 ^ sill!«, = cos t (a) 


where cos i expresses a quantity which is constantly the same 
for every ))oint of the geodctical line. If we suppose that the 
})arallel })laiie moves towafds.^'ttie ef{uatorv. and finally coin¬ 
cides with it, the foregoing equation will become, sin fxJ = 
cos i ; whence we learn that the arc i is the inclination of the 
geodctical line to the ^uator where it crosses that circle. 
Conceive a great circle dfi the surface of the inscribed sphere, 
which is inclined to the equator in the same angle i; and it 
readily follows from the rules of s}ilierical trigonometry, that 
the equation (a) is common to the geodctical line on the^ bu rv 
face of the spheroid, and the oblique circle on the surf;iD^|||F;i 
the sphere; that is, the two lines have the same azimuth at 
any two points in the same parallel to the equator. It follows 
that a parallel which meets the oblique great circle, will like¬ 
wise meet the geodctical line; and cunseiiuently they are both 
contained within the same limits on either side of the equator, 
'riiey both extend from the equator to two parallels of which 
the latitudes, on the inscribed sphere, are + i; and having 
touched these planes, they bend back in an opposite direc¬ 
tion. 

In order to compare the two lines further, it is re(|uisite to 
fix two initial points, or two points of departure from which 
to reckon. Having assumed any point in the geodctical line, 
draw through it a parallel to the equator. This parallel will 
likewise meet the oblique great circle; and w'e may suppose 
the plane of the circle turned about the centre ol' the sphere, 
till the point in the parallel comes to the meridian of the point 
assumed in the geodctical line. These two points, one in the 
oblique great circle,‘^and one in the geodctical line, are the 
two initial points required; they are in the same parallel to 
the equator, and they have the same longitude. If A and I 
denote the two latitudes of the parallel to the equator, the 
first on the sphere, and the other on the spheroid, we shall 
have, according to the equation before found. 


tan A. = 


tan / 
4 * 


Suppose now that any otheiiparallel to the equator cuts the 

2 It 2 two 
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two lines: let rp be the latitude of tlie parallel on the sphere; 
s' the arc; of the oblique great circle between the parallel and 
the initial point; and ^ the spherical angle subtended by s' 
at the }iole of the sphere, or the difference of longitude be¬ 
tween the extremities of s'; also let p be the azimuth of the 
oblique circle at the initial point, and fx,' the azimuth at the 
other extremity of s': then we shall have the following equa¬ 
tions, viz. cos i = cos h. sin ju. 


rfs' 

r/4>' 


fi 4' cos -4 

sin -i — 

cos i d 4 i< 

^ — 

c6s 4 3 i ■— sin ^ 4 


(B) 


I _ cos I d 4 sin 4 

cos 4 i — sin 4 

These formulae express the relations between the differentials 
of the latitude, longitude, and azimuth of a variable point in 
a greai circle of the sphere having the inclination i to the 
equi^r; and their usq is to compare them with the like quan¬ 
tities in the geodetical Kne. The expressions of d s' and d 4 ' 
are4h^i^ame with those marked (B) in the comm unication in¬ 
serted in this Journal for July J824, except that I have here 
written sin^e— sin “4/ for the e(|uivaleul (|uantity cos^'vt — 
cos® i — cos® 4/ — cos® X sin ® jt*. 'I'lie expression of J ju,', which 
is common both to the circle and the geodetical line, has now 
been added. 

Again, let s denote the part of the geodetical line cut off’ by 
the same parallel to the equator; and put <p for the difference 
of longitude of the tw o extremities of s; that is, for the angle 
contained between the meridian which passes through the va¬ 
riable extremity of s and the fixed meridian of the two initial 
points. Then, according to the Ibrmuhc marked (A) in the 
communication alluded to, we shall have. 


d s = d s' X I + sin - 


d<p = d 4 X 


a/1 + c- sin'-* 4 
V \ +e 'i 


I'hese different formula?, extremely simple, contain all that is 
necessary to a complete theory of a geodetical line on tlie sur¬ 
face of an oblate spheroid. I have here merely supplied the 
geometrical explanation of the analytical solution before given. 

Let us compare the longitude in the geodetical line with 
that in the oblique great circle. The second formula (A) 
shows that </ <$> is always less than d 4 '; and hence the longi¬ 
tude in the geodetical line continually falls behind the longi¬ 
tude in the great circle, the defect accumulating more tlie 

further 
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further the line is produced. If tlicrefore we suppose that 
tlie variable parallel to the equator begins to move from the 
two initial })oints, passes beyond the equator to the extreme 
latitude — i, then returns to the other extreme latitude 4* 
and lastly, falls down to the situation it first left; the moveable 
point in the oblique great circle will have made a complete 
circle in longitude, and will have returned to its original place; 
but the moveable point in the geodetical line, although it will 
have returned to the same latitude it left, will not have com¬ 
pleted a circle of longitude, and therefore it will meet ther'pa¬ 
rallel of latitude in a point difforent from its first })lace. Thus 
a geodetical line dqes not return into itself; if it be continued 
for several successive circuits of the spheroid, it will form a 
spiral line upon its surface. It is manifest from the analytical 
expression of d<j5, that v^en /, which is the limit of rj/, is very 
small, the whole arc of longitude answering to one turn of the 

geodetical line, approaches very nearly to ^ : or,, if we 

estimate the longitudes on the equator of the splteroid, il^will 
bo equal to an arc of the same length with the periphery of 
the inscribed sphere. Accurately speaking, the arc in^tk>ned 
is the limit of the longitude made in one turn, when thc’’geo- 
dctical line cuts the ctjuator in an indefinitely small angle. It 
follows therefore that the equator itself is not comprehended 
in the analytical ex[)ression of the arcs of shortest distance; 
but, when the inclination to the equator is infinitely small, all 
the turns of the sj)iral curve become blended with one another 
and with the equator. 

We may next compare the lengths of the gcotlelical line 
with the arcs of the oblique great circle cut off* by the same 
parallel to the equator. The first formula (A) shows that ds 
is greater than d d ; and hence an entire turn of the geodetical 
line is greater than the periphery ol* the great circle. But 
tliesc two quantities ajijiroach nearer to an cejuality as the 
tfoliquity to the C(]uator increases; so that they are exactly 
equal when the geodetical line makes an infinitely small angle 
with the equator. This agrees with w'hat has already been 
said respecting the longitude in the same circumstances. 

From the same expression it follows that all the turns of 
the same geodetical line are equal and similar; and even that 
every single turn consists of f<)ur ecjual parts or quadrants: 
for the integral of ds lias the same value, while yj/ varies be¬ 
tween the limits 0 and + i. 

Let a denote the arc of the oblique great circle between the 
initial point anti the equator; then a — s' will be the arc be- 

‘ tween 
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tween the equator and the variable parallel; and we shall have 
these equations, sin X = sin i sin a 

sin 4^ = sin i sin (a—-si). 

Now substitute this value of sin then 

ds =s ds’ 1 + e"^ sin® i sin® (a — .s'); 
and this formula shows that the lengths of a geodetical line, 
reckoned from a fixt point on the surface of the spheroid, are 
equal to the arcs of an ellipse reckoned from a fixt point in 
the p eriphery. Th e greater seini-nxis of the ellipse is equal 
to i/ 1 + sin® /, which is the semi-diameter of the spheroid 
perpendicular to the plane of t^ oblique gfieat circle; the less 
semi-axis is equal to the radius of the inscribed sphere. 

Enough has now been said to show the use of the formulas 
in investigating the properties of a g^jj^detical line. There can 
be no difficulty in this respect, at least if we suppose tliat the 
figure of the s{)heroid, or the pi ojiortion of the polar axis to 
equatorial diameter, is known. Without knowing this pro¬ 
portion, we cannot deduce the inclination of the oblique great 
circle to the equator, nor pass from the latitudes actually ob¬ 
served on the surffice of the sjjheroid, to the corresponding 
latitudes on the surface of the sphere. In the question of the 
figure of the earth, the problem must therefore be viewed a 
little differently. It is necessary to introduce the angles ac¬ 
tually found by observation in the expression of the length of 
the geodetical line. Now, we have, 

cos i = cos X sin ju.; 

and, by substituting the value of cos X, we get 

. cos I sin a/ 1 -4- 

COS t = -- - - !- 

v' 1 + C' cos« I 


Sin 2 

Let Its now put 
then, 


__ \ — cos • I bill (A cos * I cos * ft 

ts/i- — e- cos-/ 

COS j3 = cos L sin : 
sin 2 = 


,^sin - /3 -j- e'i cos ® I cos - (a 
1 -f cos - / 


The arc ^ being deduced IVom the latitude and a/imuth on 
the spheroid, is always known; and it is very little different 
from 2 . 

Again : if we combine the values of ds and d s', found in the 
formulae (A) and (B), we shall get. 


ds 


d cos V 1 + e'>- sin 
aJ sin - i — sin 4' 


Blit, 
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In. this equation s and z increase togetlicr from zero. If it 
be expanded we shall obtain a formula for computing s as in 
the foregoing instance. 1 shall not however take the trouble 
of further developing the expression, because it is not pro))er 
to be employed in the research of the figure of the earth. The 
reason is, that the small arc z is determined by its cosine; so 
that a minute error in the latitude u would occasion an exces¬ 
sive variation in s. When a geodetical line is jierpendiciilar 
to the meridian, the variation ol latitude is at first proportional, 
not to the length measured, but to the square of the length; 
and therefore it cannot safely be employed in so tlelicate a 
research as the deviation of tlie figure, of the earth from a 
sphere. 

In tlie most general case when the ^odelical line is inclinetl 
to the meridian in any proposed angle, we must make, 

sin u = sin /3 cos z. 

And here it is evident that the determination of the arc z will 
be liable to the same objection as in 'thejierpeiuiiciilar to tlu- 
meridian, unless sin u is considerably^ i^il^rent from sin It 
follows therefore that a geodetlcal iine must not make a great 
angle with the meridian, at least if we employ the difftTence 
of latitude in the research. The inclination to thp paeridian 
ought not to exceed 45°. On this supposition the arc z will be 
tolerably well ascertained, and the fol^ula*(C) will be Mifii- 
cient for finding the length of s by means of that ai'c. 'I'ho 
expression would however be a little complicate on account 
of the number of quantities that enter.into it; but a.s an in¬ 
stance of such an oblique measurement has neither actually 
occurred, nor can any good reason be given for carrying it 
into execution, I shall not pursue the subjept furthci*. 

I have now considered very particularly the problem of the 
figure of the earth as it depends upon the lines measured on 
the surface, and the observed differences of latitude. It fol¬ 
lows that observations made in the direction of the itteridian 
are the most advantageous for obtaining the values of the 
quantities sought. W^hen the lengths measured extend only 
to a few degrees, we may use the difierential equation bel'orc 
found, viz. ds = (i -\-e^)du 

(I + e*cos«u)» 

instead of the integral. In this case, ds or s is the length 
measured; d u, or u — 1^ the difference of latitude in degrees; 
and if m denote the degrees in the arc equal to the radius 

(41° •29578), then will be the radius of a circle in which 

an arc equal to s contains u — l degrees. Hence if P be the 

polar 
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polar senii>axis in the same parts with s, and if we t«ke the 
mean latitude for a, we shall have 


m* *_!*(! +g*) 


**“* (l + c»cosaiy!-)^ 

nnxl by expanding the radical and retaining only 
power of e*, we get. 


m f 
u-t 


= P| 1 + 


e* 

T 


cos (/ + m) I . 


the first 


Two such equations are required for determining P and the 
ellipticity 

But in determining the figure of the earth by means of ter¬ 
restrial observations, instead of the difference of latitude, w'e 
may employ the difference of longitude of the two extre]Q(iities 
of the line measured} or the change in azimuth at the samO 
stations. And m the case of a j)erpendicular to the meridian, 
one or other of the Jjjfo quantities mentioned must be used, 
since it has been sh(^giv|r\hat the difference of latitude is in¬ 
adequate to the purjh>se. ^t therefore becomes necessary to 
form the expressionsjof a ^odetical line in terms of the dif¬ 
ference of longitude, ^nd m terms of the azimuth at its further 
extremity; but, as tl}i$ would make too great an addition to 
what I have already Wlritten, I shall reserse it for a future 
coininunicHtion. 


\pril .'i, 1820 


J. Ivory. 


XXXlX- 4^* 1^^*' Phan<^nena cormected -joiUi some Trap 
Dijlres in Ydtk^ire and ZHtrham*. By the Rer\ Adam 
t>Li)U\\icK, M.At MkiSuS- Fellow ofTnniiy College, 

and IVoodisoardian Professor in the Umvetsity of Cambridge, 

[Concluded from p. 219 | 

Extent and Position. 

() other dytetf has, I believe, been jet described, which in- 

* tevsects so many secondary formations, and preserves such 
an extraordinary uniformity of direction and inclination. The 
whole length, reckoning from the quai’ry at Gaundlass Mill, 
is more than fifty miles: and if any one should object to this, 
as including a considerable space in which the continuity is 
not apparent, there will still remain from Coatham Stob a di¬ 
stance of about thirty-five miles, through which it is almost 
certain that the trap ranges without any break or interruption. 
Perhaps it might with more justice be objected, that the first 
Vol. 67. No. 3S6. April 1826. 2 I com- 
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computation falls below the truth; in consecjueiice of the pro¬ 
bable extension of the dyke to the N. W. through the Wood¬ 
land Fells and Kgglestone Burn to the banks of the Tees. 
Should this supposition be admitted, we shall have an unin¬ 
terrupted dyke extending from High Teesdale to the confines 
of the eastern coast, a distance of more than sixty miles. 

The angle at which it cuts the strata is of course variable, 
and in many places cannot possibly be ascertained. At Bar- 
wick, near tlie Tecs, its inclination to the horizontal beds of 
sandstone is more than eighty degrees; and the angle at which 
it intersects the beds of shale and sandstone in the eastern 
moors is still greater; occasioned, perhaps, by the south¬ 
eastern di}), which generally prevails among the strata in th.nt 
region *. 

Secondary formations, when interrupted in the manner 
above described, seldom preserve the same level on the oppo¬ 
site sides of their lino of separation. Thus at Cockfield Fell, 
the coal-beds on the north side <)f the dyke arc eighteen loot 
below the corrcsponiling beds on the south side. In the ex¬ 
cavations at Preston and Berwick there is no indication of 
any great change having been produced in the relative level 
of the beds of sandstone; nor can any conclusive eviilence be 
obtained on this subject from the obscure sections exhibited 
by the quarries in the eastern moorlands. Perhaps, as a 
general rule, the greatest dislocations are produced by those 
fissures into which trap is not intruded: such at least appears 
to be the case in the great coal-field of Northmiiberland and 
Durham. The injected masses of ti’ap may be supposed to 
have acted as a kind of support, and to have partially hindeivd 
the broken ends of the strata from sliding past each other. 

Structure (if' the Dyke. 

Notwithstanding the great length of the Cleveland dyke, and 
the different nature of the rocks with which it is associated, it 
undergoes very little modification in its general structure. Its 
prevailing character is that of a fine granular trap rock of a 
dark blueish colour. This colour is indeed, with some unim¬ 
portant exceptions, so constant in all the sound specimens, that 
the dyke is provincially termed blue-stone by the men who 
are employed in working the quarries. It breaks into irre¬ 
gular, sharp, angular fragments; and on a recently exposed 
surface there generally may be seen a number of minute bril¬ 
liant facets: but the constituent parts are never sufficiently 
distinguished from each other to give it the appearance of a 
green-stone. 'Hie essential ingredients of the rock are, if’ 1 

* See the Survey uf the Yorkshire coast by Young and bird. 
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mistake not, pyroxene and felspar, in which respect it agrees 
with the greater number of trap dykes whicli liave been care¬ 
fully examined, as well as with a great many varieties of re¬ 
cent lava. The principal modifications, of course, arise from 
the variable proportions of these essential ingredients. Among 
the prevailing and nearly ct)mpact portions of the dyke, there 
aie some larger crystals of felspar and carbonate of lime; very 
rarely, however, in such abundance or order of arrangement, 
as to give any decided appearance of porphyritic structure. 
Good specimens of amygdaloid are not common; where they 
do occur, the nodules are chiefly composed of carbonate of 
lime. In one or two instances we found chalcedony filling the 
hollows of an imperfect amygdaloid. Iron pyrites may be 
mentioned among the minerals frequently associated with the 
dyke. It is found disscmimited through the substance of some 
decomposing varieties in considerable abundance; and small 
spangles of it may occasionally be seen in the sound specimens, 
especially among the larger crystals of felspar before men¬ 
tioned. All the dark sonorous specimens act strongly on the 
magnet; but some of the light-coloured varieties, which con¬ 
tain a great excess of decomposing felspar, do not sensibly 
affect it. 

The dyke is generally separated by a number of natural 
partings into large blocks, which are amorphous, prismatic, or 
globular. Near the cenliv they are sometimes of such entire 
irregularity as to defy all description. Not unfrequently, how¬ 
ever, in the midst of this conl’usion we may observe traces of 
a })rismatic form; and where this arrangement is most com¬ 
plete the prisms are always transverse to the dyke. Good ex¬ 
amples of this form may be seen in the quarry of Preston, and 
in other localities above described. The sides of the dykt‘ are 
generally occupied by clusters of minute horizontal prisms, 
which are often seen in great perfection even where the cen¬ 
tral mass is amorphous. In the great quarry of Bolani, where 
the trap has extended laterally over the horizontal beds of 
sandstone and coal shale, the capping of basaltic rock is di¬ 
vided into rude columns w'hich are perpendicular to the strata 
on which they rest; and, therefore, nearly at right angles to 
the prismatic blocks wdiich lie across the leading dyke. This 
arrangement is exactly similar to that which takes place among 
some masses of ancient lava ncjir Mount Vesuvius’^. 

Traces of the globular structure are often visible, especially 

wdierc 


* Altered beds of 
iiiTau;;c‘niL*nt. 
siiKilI bed o( 


)eds of coal in contact witli trap sometimes exhibit a similar 
Thus at Colc\ Hill ((Jcological Traubactions, vol. iv. j). 
f <oal .ibiils ajjaiubt a dyko of basalt, and near this contact 

I tl.c 
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where the trap passes iiiU) an earthy state: for niiiiiy of the 
larger blocks, whetlier prismatic or amorphous, decompose in 
concentric crusts, which easily fall olf and expose the hard 
sjThcrical nuclei. 

These balls are particularly abundant in the old quarry of 
Coatliam Stob, and are associated with some blocks m a light 
gray colour, which have an earthy fracture. Botli tliese va¬ 
rieties are interesting. Some of the balls contain a consider¬ 
able quantity of olivine, which is, if I mistake not, a very rare 
mineral in all the other localities. The light-coloured blocks 
have a superabundance of decomposing felspar, and are par¬ 
tially porphyritic. Carbonate of lime exists in the form of 
distinct crystals, imd is also disseminated through the mass; 
and in some instances small spherical concretions of compact 
felspar are found in a congeries of very minute crystals, giving 
to such specimens the appearance of an amygdaloidal struc¬ 
ture. Jn other cases the concretions effervesce when first 
plunged into acids, are opaque from the admixture of impuri¬ 
ties, and do not possess the characters of a simple mineral. 

Effects of Decomposition. 

In this dyke, as in almost every similar formation, the effects 
produced by decomposition are exceedingly varied. The com¬ 
ponent parts, from the centre to the surface, are in some 
quarries hard anti sonorous. In others, the sitlcs are invested 
with a ferruginous earthy matter which only jjenetrates to the 
depth of a few inches, and gradually passes into a sonorous 
granular rock. Not uiifretjuently, a decomposing crust of 
more considerable thickness covers the surface even of the 
blocks w'hich are derived from the centre of the dyke. A 
number of white spots, probably resulting frtnn decomposing 
felspar, are often disseminated through these earthy masses, 
and enable us to separate them from other argillaceous ma¬ 
terials, with which they are sometimes in contact. It would 
be a laborious, and not a very profitable task, to attemi)t a 
minute account of phamomena like these which vary w'ith every 
different locality. 

Efffects prodiiced b\j Contact of the Dyke. 

It now remains to describe some of the effects produced by 
the intrusion of the dyke. These effects will of course vary 
with the substances which are acted on. In some of the quarries 

the coal is deprived of its bitumen, and arranged in beautiful small horu 
zontal prisms. Under the overlying mass in the quarry of Bolam, the car¬ 
bonaceous shale is rudely prismatic; and in one or two places where this 
'tnictiire is best exhibited, the prisms arc nearly vcrfiral. 

which 
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which have been already described, the trap passes through 
liorizonial beds of slate-clay, and the changes produced by its 
presence are in all these cases strikingly similar. At Nunthorp 
and Langbargh tliese beds of slate-clay belong to the great 
alum-shale formation [lias), and arc easily identified by the 
belemnites, pectinites and other characteristic fossils which are 
imbedded in them. On approaching the dyke they become 
much indurated, and are divided by a great many vertical 
fissures, which, when combined with the ordinary cleavage, 
se]iarate the strata into rhomboidal fragments. In all such 
cases the rifts and fissures are coated over with oxide of iron. 
In other instances, the true liorizontal cleavage entirely disap- 
jiears; and the indurateil masses might then be easily mistaken 
tor l>eds which had been tilted out of their original position. 
Tlie alteration produced in the coal-shale at Gaundlass Mill 
is exactly analogous to what has been described, though not 
so strikingly exhibited. 

In the tjuarry at Barwick, on the right bank of the Tees, 
the vein of trap is wx*ll denuded, and the south side of the sec¬ 
tion exi){)ses a great many hori/ontal beds of sandstone, which 
are separated into prismatic blocks by a number of natural 
t ransverse tissures. Close to the tlyke this structure disappears; 
the sandstone is much more compact, and breaks into amor¬ 
phous fragments. 

It must however be allowed that in some other localities the 
siindstonc tlitl not, under similar circumstances, appear to have 
undergone ajiv modification. 

Perhaps, as a general rule, none of the changes above de¬ 
scribed arc well exhibited, where the portion of the dyke, in 
contact with the horizontal beds, assumes the appearance of a 
wacke. Should this observation be sufficiently verified, it 
would seem to indicate, that the earthy texture of the dyke is, 
in some cases, rather due to its original mode of aggregation, 
than to any subsequent decomposition. I may, however, as>- 
sert uiic(|uivocally, that I never saw’ any beds which are easily 
susceptible of modification (such as ctwil or carbonaceous shale) 
in immediate contact with the trap, without having undergone 
a remarkable change. 

The overlying trap at Bolam bears no resemblance to a sub¬ 
stance which has been tranquilly deposited on the inferior 
strata; for it is separated from them by a bi’oken indented su¬ 
perficies which has exposed many distinct beds to its immediate 
action. Some of the massy columns rest on a bed of shale 
partially converted into a substance resembling Lj’dian stone, 
which rings under the hammer, or flies in all directions into 
a number of sharp splinters. Others are supported by a bed 

of 
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of impure coal or carbonaceous shale, in the upper part of 
which are found shapeless masses in various states of indura¬ 
tion, mixed irregularly with angular pieces of trap, and an 
earthy substance like soot or pounded charcoal. Where the 
carbonaceous ingredients arc most abundant, the parts of the 
bed in immediate contact assume the .appearance of coke de¬ 
rived from the artificial distillation of impure coal, and not 
unfrequently separate into a number of minute prisms*. An 
impure carbonaceous powder is sometimes found in the crevices 
between the basaltic columns, several feet above the beds on 
which they rest. 

In addition to the substances above described, I found be¬ 
neath the trap some thin white porcellanous fragments, wliich 
appeared to be derived from an indurated bed of fire-clay —a 
w'ell-known associate of the great coal formation. 

All these phaenomena so exactly resemble the effects pro¬ 
duced by fire, that I am unable to describe them without using 
language which may be thought hypothetical by those who 
deny the igneous origin of trap dykes. 

* In Cockfield Fell the coal-works have been conducted on 
both sides of the dyke, and the extraordinary changes j)ro- 
duced by its influence have been recorded b}' practical men 
who hacf no theory to support, and who founded their o})inions 
upon actual observation. The works arc not now carried on 
in the immediate neighbourhood of the dyke; but 1 i)rocured 
so many specimens of the substances which had been taken 
from the altered coal-beds, that I have no doubt of the general 
accuracy of the accounts which have been published. 

Close to the dyke, the main coal is converteil into a sub¬ 
stance resembling soot, and at some distance it passes into a 
more solid substance, which the miners call cinder. At a still 
greater distance it retains a part of its bitumen, and about . 
thirty yards from the trap it does not difler from the ordinary 
pit-coal of the district. It is stated (Hutchinson’s History of 
Durham) “ that immediately above the cindei' there is a great 
deal of sulphur in angular forms of a bright yellow colour. 
I’he cinder burns clear, without smoke, and alforils very little 
sulphurous effluvia.” 

Igneous Origin (if the Dylc. 

Were there no other examples of corresponding ph.'cno- 
mena, it would perhaps be unsafe to draw any direct conclu¬ 
sions from the facts whicli have been stated. But in different 
parts of the British Isles, similar effects appear, in instances 
almost without number, to have been produced by the opera- 


^ Sec the note to j 
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lion of siiTiilcar causes: so that the igneous origin of a large 
class of trap dykes seems to be established by evidence which 
is almost irresistible. 

It is urgetl to no purpose, that Lydian stone and glance- 
coal occur ill ])1aces whicii have never been influenced by .vol¬ 
canic action. The assertion may be true, but is of no value 
in determining the (juestion; unless it can be shown, that sub¬ 
stances, similar to those derived from the sides of the dykes, 
are found in other parts of the same district which are removed 
from their influence. This, however, is not the case; for the 
enormous excavations which have been carried on in the great 
coal-basin of Northumberland and Durham have, with one 
ambiguous exception % made us acquainted with no similar 
substances excepting those which appear to have been pro¬ 
duced by similar agents. 

General Smnma)y. 

It may be proper briefly to enumerate some of the facts 
which arc established by a detailed examination of the great 
ilyke, and Avliich will, perhaps, be considered to place its origiq^ 
out of all doubt. 

1. It is more recent than the formations which it traverses. 
For it occupies the interval between beds which w'erc evidently 
once continuous; but have been subsequently broken up and 
severed by some great convulsion. 

2. It was c(uisolidated prior to the last great catastrophe 
which formed the beds of superficial gravel, and excavated the 
secondary valleys. In proof of this vve need only state, that it 
partakes of all the inequalities of the districts through which it 
jjasse.s, rising with the hills and falling with the valleys, so that 
in many of the lower regions it is buried in diluvium. On this 
subject there is, I believe, no difference of opinion. 

3. There is every reason to believe that it has been filled 
from below. For there exists no trace of any upper bed from 
which its materials could have been supplied; and in one place, 
horizontal beds of sandstone rest on tlie top of a mass of trap 
which is probably connected with the dyke. We may further 

* See the CJcolojiical Transactions, vol. iv. p. *7. The case is obviously 
aiiibignous, the eflfrt-t of a large mass of traj) on a lu'il of coal may 

he pro|>agntccl to a (•onsi<Ierable distance. The very change described by 
Mr. Winch therefore have been cfleeted by a mass of trap which is not 
ex})osed in the workings. We must carefully distinguish between the pba;- 
iiomena here described, and the effects of those dislocations whicli so com¬ 
monly intersect tlie coal strata. In tliese latter instances the coal beds are 
often deteriorated on both sides of the line oii fault by the mere mechanical 
effects of the rupture. 
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state, that many dykes of siniilai* origin wedge out before lliey 
reach the surface^. 

4. The dyke has once been in a fluid state. For it is 
moulded to all the flexures of the chasm whiich it fills up. Tlie 
same assertion is ako proved by its crystalline texture. 

5. The matej M^ pf wliich it is composed arc the same with 
those which abillH^in a great many varieties of recent lava. 
On this subject the!re,k perhaps^iio difference of opinion. For 
the Weriieriaas at one time asserted, "that recent lava was de¬ 
rived from, tlm igneous fiision of trap rocks of aqueous origin. 

6. The ejects produced by the dyke are sucli as might be 
expeeted^^iom the intrusion of a great mass of ignited matter. 
ThiBimi^rtlbn is fully established by the facts which have been 
al rd pl y )stated. 

If, therefore, iHmilar effects have originated in similar causes, 
we must conclude, that this dyke, as well as all the other si¬ 
milar masses in the great Durham coal-field, are the undoubte<l 
monutnents of ancient volcanic action. 

Conclmion, 

It is a matter of fact, which is inde^^'dent of all theory, 
that an enormous mass of strata has been rent asunder; and 
it is probable that the rent ha.s been prolonged to the ex¬ 
tent of fifty or sixty miles. If we exclude volcanic agency, 
what power in nature is there capable of producing such an 
effect i By siipjiosing such phenomena the effects of volcanic 
action, we bring into operation no causes but tluise which are 
known to exist, and are adequate to effects even more exten¬ 
sive than tliose which have been dcf^ribed. 

Combining this observaUbn wi^'the facts described with 
minute detail in the preceding parts of this pape-r, we obtain 
a chain of evidence, in favour of the igneous origin of a cer¬ 
tain class of trkp dykes, not one liiv^of wliich appears to be 
defective. It is not to be denied, that the associations of trap 
rocks may in other cases present great difficulties to tlic igneous 
theorist. But these difficulties are not tlie present subject of 
consideration. I have confined myself, as far as jiossible, to 
a statement of factsi* a»^l 1 only attcmjited to record such 
conclusions as a review of those facts ajipcared fully to justify. 

Trin. Coll. March 12, 1823. 

P. S. Before this paper was sent to the iness, I received 
two letters from my friend Mi’. Wharton, of Oswald House, 

* See Professor! lenslow’a {)a]>croa the Isle of Anglcsea; Dr. MacCiilIoch 
on the Hebrides, &c. &c. 
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near Durham, communicating some very interesting facts con¬ 
nected with the ap[)earance of a basaltic dyke; which ranges 
from the escarpment of the magnesian limestone (at Quarring- 
ton.Idill, a tew miies to the east of Durham ^through the great 
coal-field, in a direction about W.S.W. I||^^und along this 
line at Crowtrees, Tarsdale, Hett, Tudhttj^^i^hitworth, and 
Constantine farm. From the last-menti(^^P:|>tace, it passes 
along the same line of bearing through collieries of Bitch- 
burn and Hargill Hill, fb a spot near tBe confluence of Bed- 
burn Beck and the river Wear, where it is weli exposed on 
the surface of the ground; and it is known to pass up dwfe Bed- 
burn Beck valley towards Egglestone Moor. If tiroloj^ed 
a few miles in the same direction, it must meet the^i njjfaM pme 
Cockfield Fell dyke within a -hort distance of Egg^K^e; 
and may, perliaps, be a prolongation of one 8f the masses of 
trap described in a former })art of this paper. 

This dyke is laid dowhi in none of our geological 4naps. 
Indeed its existence was probably unknown before Mr, Whar¬ 
ton ascertained its continuity, by examining the tliickness, the 
<Up, and the bearing of several masses of trap, which ap- 
pt'ared in separate qunrjries, but in the same general line of 
direction. That its further extensioi^ tow’ards Egglestone 
Moor, and its probable connexion w’ith the trap of Hi^ Tees- 
dale, should be correctly determined, is certainly an object of 
consitlerable interest. 

The follow'ing facts appear of most importance in illustra¬ 
ting the natural history of this dyke. 

1. The trap, in colour, fracture, and external form, is simi¬ 
lar to that of Cockfield FjeM: It of^ parts into irregular pris¬ 
matic blocks with well defined angles, and four or five plane 
sides covered witli an ochreous Crust. 

2. The width of the dyke appears to increase in its pro¬ 
gress westward. Thus,‘1|it Crowtrees quarry it is six feet and 
a half wide,—at Tarsdale quarry nine feet and a half,—atBitch- 
burn bank fifteen feet,—and still furtlier west it is seventeen 
feet wide. 

3. It dips to the north at an angle which brings it up in 
a direction which is nearly perpendicular to the coal strata; 
which, on the north side of the dyke, arc found about twenty- 
four feet above the level of the corresponding beds on the 
south side. 

4. In the collieries situate in its line of direction (viz. Crow¬ 
trees, Bilchburn, and Hargill Hill) the seams of coal near the 
dyke are charred, or converted into a. hard mass of cinders; 
in consequence of which, the works have in some cases been 
partially abandoned. 
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5. The dyke appears to decrease in width "as it rises to¬ 
wards the surtace. Thus, in Crowtrees colliery, the width of 
the dyke, where it is cut through at the depth of fifteen fa¬ 
thoms, is nearly twice as great as at the surface. 

6. It does not appear at Quarrington Hill to cut through 
a bed of sand and pebbles, which lies between the highest beds 
of the coal-formation and the magnesian limestone. 

Tlie importance of these facts in confirming the tlieoretical 
views given in tlie preceding paper, is too obvious to need any 
explanation. 

Mr. Winch asserts (Geological Transactions, vol. iv. p.25), 
“ that he has never been able to trace any of these basaltic 
veins into the magnesian limestone, and is almost certain that, 
with other members of the coal-formation, they are covered by 
it.” The dyke just described affords some additional evidence 
in support of this opinion. Moreover, it appears, in its ge¬ 
neral relations, to agree so exactly with the Cockfield Fell 
dyke, that I now cannot help suspecting, that this latter also 
belongs to the class of “ basaltic veins ” which do not pass up 
into the magnesian limestone, though I inclined to a different 
opinion when the preceding paper was written. 

Respecting the prolongation of the Cockfield Fell dyke 
through the region of the magnesian limestone, there are con¬ 
flicting probabilities which lead to directly opposite conclu¬ 
sions. The near agreement in the direction and dip of the 
Cockfield Fell and Cleveland dykes, has generally been sup¬ 
posed to afford sufficient evidence for their continuity. If this 
opinion be adopted, we must, I think, be com})cllen to admit 
the existence of a dyke through all the intermediate district*. 
On the contrary, there is no direct evidence for the existence 
of any trap associated with the magnesian limestone; and the 
relations of all the analogous formations in the coal district 
seem to prove, that the Cockfield Fell dyke cannot ])ass out 
of the limits of the coal-formation. 

If we adopt this latter opinion, we must admit that the dj'kes 
of Cockfield Fell and Cleveland (notwithstanding the agree¬ 
ment in their line of direction) belong to two distinct epochs. 
After all, the question is only one of local interest; and, as far 
as regards the leading object of this paper, of no importance 
whatsoever. 

Through the kindness of T. R. Underwood, Esq. of Paris, 

I have become acquainted with the results of an examination 
of specimens from several English trap dykes by Professor 
Cordier. I will subjoin his description of such specimens as 
were derived from localities alluded to in the preceding paper. 

* See the observations at p. 2\ 7 oF this paper. 
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No. 1. From Preston quarry in the Cleveland dyke. Mi~ 
mosite, fine grained, imperfectly porpheroidal from the salient 
crystals of pyroxene. It is a basalt of the ancient mineralo¬ 
gists. The specimen coiitains a great abundance of dark- 
greenish gray felspar, mixed with a very small quantity of 
pyroxene and titaniferous iron. Some points of pyrites are 
to be seen. The paste also envelops laminar crystals of fel¬ 
spar, having a considerable lustre, which give the paste a scaly 
appearance which distinguishes it from basalt. 

No. 2. From Coaly Hill dyke near Newcastle. Mimosite, 
small grained, passing into xerasite. Many of the cavities 
contain greeiir-earth. It is imperfectly jjorpheroidal. The 
crystals of felspar very brilliant. 

No. 3. From Walbottle Dean dyke. This has a more de¬ 
cided character of a dolcrt^c^ very fine grained, the felspar 
whiter than in the others. 

As these distinctive terms are not generally adopted by 
English mineralogists ; it may be proper to state that mimosite 
and doLerite are granular rocks. Xerasite and basalt are com¬ 
posed of the same elements, but microscopic, and having the 
appearance of a paste. 


XL. On the Determination of the General Term of a New Class 
of liftniic Series. By Charles Babbage, Bsq. M.A. Fellcm 
of the Iloyal Societies of London and Edinhirgh, and of the 
Cambridge Philosophical Society*. 

^ I ’’HE subject of investigation on which I liave entered in 
the following paper, had its origin in a circumstance 
which is, I believe, as yet singular in the history of mathema¬ 
tical science, although there exists considerable probability, 
that it will not long remain an isolated example of analytical in¬ 
quiries, suggested and rendered necessary by the progress of 
machinery adapted to numerical computation. Some time has 
elapsed since I was examining a small machine I had con¬ 
structed, by which a table, having its second difference con¬ 
stant, might be computed by mechanical means. In consi¬ 
dering the various changes which might be made in the ar¬ 
rangement of its parts, I observed an alteration, by which the 
calculated series would always have its second difference equal 
to the unit’s figure of the last computed term of the series; 
other forms of the machine would make the first or the third, 
or generally any given difference equal to the unit’s figure of 

* From the Cambridge Philosophical Transactions, vol. ii. Part I. 
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the term last computed; and a further alteration would make 
the same difference equal to double, or generally to (a) times 
the digit in the unit’s place: or if it were preferred, the digit 
fixed upon might be that occurring in the ten’s place, or ge¬ 
nerally in the 7dh place. I did not, at that time, possess the 
means of making these alterations which I had contemplated, 
but I immediately proceeded to write down one of the series 
■which would have been calculated by the machine thus altered; 
and commencing w'ith one of the most simple, I formed the 

AM A • _ __ 


senes. 


Series. 
2 

4 

5 

16 
22 
24 
28 


DifF. 

2 

4 

8 

6 

2 

4 

8 


If represent any term of this series, then the equation which 
determines u is 


AWj. = unit’s figure of 

an equation of differences of a nature not hitherto considered, 
nor am I aware that any method has been pointed out for the 
determining in functions of s from such laws. I shall now 

lay before the Society, the steps which I took for ascertaining 
the general terms of such series, and of integrating the equa¬ 
tions to which they lead. I shall not, however, commence 
with the general investigation of the subject, but shall simply 
point out the paths through which I was led to their solution, 
conceiving this course to be much more conducive to the pro¬ 
gress of analysis, although not so much in unison with the 
taste which at present prevails in that science. 

If we examine the series, and its first differences, it will be 
perceived, that the terms of the latter recur after intervals of 
four, and that all the changes in the first differences, are com¬ 
prised in the numbers 2, 4, 8, 6, which recur continually, and 
the series may be written thus: 


ieries. Diff. 

2 2 

4 4 

8 8 

16 6 

22 = 20 + 2 2 

24 = 20 + 4 4 


28 as 
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10 


15 


Series. 
28 : 
. 36 = 
42 : 
44 = 
48 = 
56 = 
62 : 
64 : 
68 : 
76 = 
82 = 


20 

26 

40 

40 

40 

40 

60 

60 

60 

60 

80 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 


8 

16 

2 

4 

8 

16 

2 

4 

8 

16 

2 


Diff. 

8 

6 

2 

4 

8 

6 

2 

4 

8 

6 

2 


If then z be of the form 4.’ + the value of u will be 20t> + one 

z 

of four numbers 2, 4, 8, 16, according to the value of /, and if 
i alw-ays represents one ol'the numbers 1, 2, 3, 4, the value of 
u will be thus expressed, 

= 20r; + 2*. 

As a second example, let us consider the series whose first 
term is 2, its first difference 0, and its second difference always 
equal the unit’s figure of the next term; its equation will be 

= unit’s figure of 

and the few first terms are 


2 

2 

4 

10 

16 


28 

48 

76 

110 

144 

182 


This series may be put under the form 


0 


Series. 

2 

2 

4 


1 Diff. 
0 
2 
6 


10 


10 

16 

6 

12 





Table of (d). 

28 

20 





if a =s 0 (d) 

= 2 

48 

28 





1 

2 

76 

34 





2 

4 

no 

34 





3 

10 

144 

38 





4 

16 

182 

40 


40 


0 

5 

28 

222 

42 

ss 

40 + 

2 

6 

48 

264 

46 


40 

+ 

6 

7 

76 

310 

46 


40 

+ 

6 

8 

no 

356 

52 

= 

40 

4* 

12 

9 

144 
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Series. 

1 DiflF. 



15 

408 

60 

= 

40 

+ 20 


468 

68 


40 

+ 28 


536 

74 

SS 

40 

+ 34 


610 

74 


40 

+ 34 


684 

78 

= 

40 

+ 38 

20 

762 

80 

S= 

80 

+ 0 


842 

82 


80 

+ 2 


924 

86 

SS5 

80 

+ 6 


1010 

86 

IS 

80 

+ 6 


1096 

92 

= 

80 

+ 12 

25 

1188 

100 


80 

+ 20 


1288 

108 


80 

+ 28 


1396 

114 


80 

+ 34 


1510 

114 

= 

80 

+ 34 


1624 

118 


80 

-f 38 

30 

1742 

120 


120 

+ 0 


1862 

122 

= 

120 

+ 2 


In this series it may be observed, tliat when z is less 

than 10, is equal to the sum of the first differences of all the 
preceding terms; and if z be greater than 10, it will be com¬ 
posed of four terms, viz. first the sum of the ten first terms of the 
first difference, multiplied by the number of tens contained in 
z ; secondly, of the sum of the scries 40 4- 80 4- 1^0 + to as 
many terms as there are tens in z, this must be multiplied by 
10, as each term is ten times added; and thirdly, of the num¬ 
ber 40 multiplied by the same number of the tens, and also 
multiplied by the digit in the unit’s place of z ; and fourthly, 
of the sum of so many terms of the scries as is equal to the 
unit’s figure of z ; this being expressed b^ («) signifying the 
number opposite a in the })revious table. These four parts, if 
s = lOi + a, are thus expressed, 

P' 180^, 

gnd 4010, 

40 b a, 

4'*' (d). 

These added together produce 

= 20Z»(10i + 2flt — 1) + (rt). 

This value of , if diminished by 2, is equal to die sum of z — 1 

term of the series w'hich constitute the first difference. 

This inductive process for discovering the wth terms of such 
series, might be applied to others of the same kind; but it does 
not admit of an apjilication sufficiently general or direct, to 
render it desirable that it should be pursued further. 


If 
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If we consider any series in which the first difierence is 
equal to the digit occurring in the unit’s place of the corre¬ 
sponding term, as for example, the series 

6 6 

12 2 

14 4 

18 8 

26 6 

32 2 

a slight examination will satisfy us, that the value of the digit 
occurring in the unit’s figure of depends entirely on the 

value of at the commencement of the series, and also that 

whenever the same digit again occurs, there will, at that point, 
commence a repetition of the same figures which have pre¬ 
ceded ; consequently, the first difference at those two points 
will he equal. 

In the first example which I have adduced of a series of 
this kind, it will he found, that this reappearance of the ter¬ 
minal figure, happens at the 5th, at the 9th, at the 13th terms, 
&c. or that 


7/j ns . . . . 

This gives for the equation of the series, 


or hy integrating 

K = ^ 

hut when r = 1, ?/, = u, therefore ^ = 0, and 


1 ~ 

whose integral is 

</(—+ Sz. 

The four constants being determined, by comparing this 
value of with the first four terms of the series, we shall find 

a =z 0, h =z —5, c = ^ — i/— 1, d = ^ + -v/— 1, 
and the value of becomes 

a,= S(=-l) + (i-,/-!) 

which expresses any term of the series 

2, 4, 8, 16, 22, 24, 28, 36, 42, 44, 48. 

It is necessary, for the success of this method, that we should 
have continued the given series until we arrive at some term 
whose unit’s figure is the same as that of some term which 
has preceded it; now if we consider that this figure depends 

solely 
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solely on that of the one which occupied tlie same place in the 
preceding term, it will appear that the same digit must re¬ 
appear in the course of ten terms at the utmost, since there 
are only ten digits, and that it may re-occur sooner. The 
same reasoning is applicable to the case of series whose first 
difference is equal to any multiple of the digits found in the 
unit’s place of the corresponding term, or to those contained 
in the equation 

= a X (unit’s figure of i/„), 

as also to those in which this is increased by a given quantity, as 
Am„ = (unit’s figure of 

If the second difference is equal to some mult^le of the figure 
occurring in the unit’s place of the next term, as in the scries 

2,2,4,10,16, 

already given, since the unit’s figure must always depend on 
the same figure in the first term of the series, and its first dif¬ 


ference 2 O 

2 2 

4 6 

10 6 


whenever those two figures are the same, a similar period must 
reappear: now as there are only two figures concerned, they can 
only admit of 100 permutatioiis, consetjuently, this is the greatest 
limit of the periods in such species of scries.—In the one in 
question the period is comprised in ten terms. This reasoqing 
may be extended to other forms of series in which higher 
differences are given in terms of the digits occurring in the 
unit’s, ten’s, or other places ofor 7/ . , or elsewhere, but I 

• Z -.“f-1 

‘ am aware that it does not in its present form present that de¬ 
gree of generality .which ought to he expected on such a sub¬ 
ject : probably the attempt to solve tlirectly that class of equa¬ 
tions to which these and similar inquiries leail, may be alH| 
tended with more valuable results. J 

As the term “ imif$ Jigurc occurs frequently, it will be ' 
convenient to designate it by an abbreviation; that which I 
shiill propose is the combination of the two initials, and I shall 
write the above ecjuatitm of differences thus 

Am = a UI'V.(a). 

This may be reduced to a more usual form by the following 
method. If represent the sum of the j’th powers of unity, 

divided by ten; then 

0 Sji 
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^ + 3 S^_^3 4- 4 4- 5 4- 

® ®j46 + ® ^^+8 + ® ®*49* 

will represent tlie figure which occurs in the unit’s place of 
any number x : substituting instead of x, we have 

■~ ^ u — OS H-lS ii4"2S ,«4*«»«»9S _lq ffi\. 

a Z ' “ k + * ^ 

an equation in which enters as an exponent. 

From the previous knowledge of the form of the general 
terms of the sci'iQ|||||i; are considering, it would appear that 
the general solutipnOT the equations {a) and (6) is 

M = 9z + cS, 4- 4- CbS ^+2 +.^9 ®* 49 *' 

where the constants must be determined from the conditions. 
In the further pursuit of any inquiries in this direction, much 
assistance may be derived by consulting a paper of Mr. Her- 
schel’s in the Philosophical Transactions for 1818, “ On cir¬ 
culating functions.” 

Amongst the conditions for determining the general terms 
of series by some relation amongst particular figures, there 
occurs a curious class, in which, if we consider only whole 
numbers, the series becomes impossible after a certain num¬ 
ber of terms. 

Let the equation determining u be 

= i(UFK + UFk 

Then the following series conform to this law, 

Series. Diif. Series. DitT. Series. Di£ 

13, 4 6 1.9 

45 ' 10 4 10 1 

9 14 4 11 1 

18 12 3 

15 

he law is restricted to whole numbers, none of these series 
it of any prolongation; nor have I, with that restriction, 
e'en able to discover any series of the kind possessing more 
than five terms. - 

•'4 

Devonshire Street, Portland Place, C. BabbagE* 

March 21). J824. 
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XLI. On the Application of the Sliding Rod Measurement in 
Hydrometry. By Robert Hake, M.D, Professor of Che¬ 
mistry in the University of Pennsylvania'*, 

^'’HERE is, in my opinion, no mode of measuring fluids, 
-* heretofore contrived, so accurate and convenient, as that 
which I have employed in my eudiometers. I allude to the 
contrivance of a rod, or piston, sliding through a collar of 
leathers into a tube, and expelling from it any contained fluid, 
in quantities measured by degrees marked upon the rod; and 
ascertained, with additional accuracy, by means of a vernier. 

One of the most advantageous applications of the mechanism 
alluded to is, in ascertaining specific gravities, in the case either 
of liquids or solids. To assay liquids which are not corrosive, 
I have employed two instruments like that represented in the 
following figure, severally graduated to 100 degrees, and fur¬ 
nished with a vernier, by which those degrees may be divided 
into tenths, and each scale made equivalent to 1000 parts. 



In order to avoid circumlocution, 1 shall, to the instrument 
here represented, give the name of Chyometer; from the Greek 
chuo, to pour, and meter, measure. 

Supposing two such instruments to be filled, to the extent 
of the graduation, one with pure water, the other with any 
spirituous liquid, lighter than water, whose gravity is to be 
found ; let 1000 parts of the liquid be excluded into one scale 
of a beam, and then exclude into the other scale as much water 
as will balance it. Inspecting the graduation of the chyoine- 
ter, from which the water has been expelled, the numbers ob¬ 
served will be the answer sought. For, supposing 1000 mea¬ 
sures of alcohol were placed in one scale, if 800 measures of 
* Communicated by the Author. 


water 
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water counterbalance it, the alcohol must be to die water in 
gravity as 800 to 1000; since it is self-evident, that when any 
two masses are made equal in weight, their gravities must be 
inversely as their bulks. 

To ascertain the Specific Gravity a Solids by the Chyometer* 

For this purpose, the body, whose gravity is in question, 
sliould be suspended in the usual way, beneath one of the 
scales of a balance, and its weight in parts of w'ater, at 60° Fahr. 
ascertained, by measuring from the chyometer, into the oppo¬ 
site scale, as many parts as will balance the body. Being thus 
e([iiipoised, and a vessel of pure water, at the same tempera¬ 
ture as that introduced by the chyometer, duly placed under 
it; the number of parts of water, competent exactly to cause 
it to be merged in this fluiil, will be the weight of a quantity 
of w'ater equivalent in bulk to the body. Of course, dividing 
by the number thus observed, the weight of the body" in parts 
of water as previously found, the quotient w'ill be the specific 
gravity. 

This process ought to be easily understood, since it differs 
from the usual process only in using measures of water in¬ 
stead of the brass weights ordinarily employed. 

The chyometer enables us to make new weights, out of wa¬ 
ter, for each process. 

To ascertain the Specific Gravity of a Corrosive Fluid, by the 

Chyometer, 

The process described in the preceding page, is only appli ¬ 
cable w'here the fluid is not of a nature to act upon the sliding 
rod. By employing a body,—a glass bulb for instance,—^ap¬ 
pended from a balance, as in the usual process, we may use 
water measured by the chyometer, in lieu of w’eights. 

First, having counterbalanced the body exactly, ascertain 
how many parts of water will cause it to sink in water; next, 
how many parts will cause it to sink in the licjuid whose gra¬ 
vity is to be ascertained. 'I'he number last found, being di¬ 
vided by the first, the quotient is the specific gravity. 

Supposing that the graduation be made to correspond with 
the size of the bulb, so that 1000 parts of pure water will just 
sink the bulb in another portion of the same fluid; the pro¬ 
cess for any' other lirpiid will be simply to ascertain how many 
parts of water will sink the bulb in it. The number observed, 
will be the specific gravity; so that recourse to water, or to 
calculation, would be unnecessary. 


2 L 2 


To 
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Tojtnd the Specific Gravity of a Mineral, without Calculaticm, 

and without Degrees, 



The preceding figure represents a balance employed in this 
process. It is in two respects more convenient than a com¬ 
mon balance. The moveable weight on one of the arms, ren¬ 
ders it easier to counterpoise bodies of various w'eights; and 
the adjustment of the index (1) by the screw (S) to the beam, 
saves the necessity of adjustin(r the beam to the iiulex; the 
accurate accom})lishment of which, by varying the weights, is 
usually a chief part of the trouble of weighing. 

One of the buckets, suspended from the beam, is five times 
as far from tiie fulcrum as the other. 

A chyometer is employed in this process, of which the fol¬ 
lowing figure will convey a correct idea. B 



The rod of this instrument is not graduated, but is provided 
with a band (B) which can be slipped along the rod, and fast¬ 
ened at any part of it by means of a screw. 


Let 


of the Sliding Rod Measurement in Hydrmnetry. 269 

Let a mineral be suspended from the outer bucket, and ren¬ 
dered equiponderant with the counter-weight (W), by moving 
this further from or nearer to the fulcrum, so that the index 
point (I) may be exactly opposite the point of the beam. Place 
under the mineral a vessel of water, and add as much of this 
fluid to the bucket, by means of the chyoraeter, as will cause 
the immersion of the mineral. The band (B) which is made 
to slip upon the rod, should be so fastened, by means of the 
screw, as to mark the distance which the rod has entered, in 
expelling the water, requisite to sink the mineral. Having 
removed the vessel of water and the mineral, ascertain how 
many times the same quantity of water, which caused the im¬ 
mersion of the mineral, must be employed to compensate its 
removal. 

Adding to the number thus found, one for the water (pre¬ 
viously introduced into the bucket, in order to cause the im¬ 
mersion of the mineral), we have its specific gravity; so far as 
it may be expressed without fractions. When requisite, these 
may be discovered by means of the second bucket, which gives 
fifths for each measure of water; which, if added to the outer 
bucket, would be equivalent to a whole number. By the eye 
the distance is easily so tlivided, as to give half fifths or tenths. 
Or, the nearest bucket being hung one half nearer the ful¬ 
crum, the same measures will become tenths in the latter, which 
would be units, if added to the outer bucket. 

Raiiondle. 

The portion of the rod, marked off by tlie band, was evi¬ 
dently found competent, by its introduction into the tube of 
the chyometer, to exclude from the orifice a weight of water, 
adequate to counteract the resistance encountered by the mi¬ 
neral in sinking in water: consequently, to find the specific 
gravity of the mineral, w’e have only to find how often this 
weight (of water) will go into the weight of tlic mineral; or, 
what is the same eftect, how often the former must be taken, 
in order to balance the latter. Indeed it must, otherwise, be 
sufficiently evident, that the mineral and the w ater being made 
equal in weight, their specific gravities must be inversely as 
their bulks, wdiich are known by the premises. 

The inner bucket may be dispensed with, and greater frac¬ 
tional accuracy attained, by means of a sector, graduated into 
100 parts. It is for this purpose that the sliding band, and 
the ierule at the but-end of the tube, are severally furnished 
with the points. The assistance of a sector is especially ap¬ 
plicable, where fluids are in question, since it is necessary to 
find tlieir differences in thousandths. 


To 
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To find the Specific Gravity of a Liquid^ by the Sectoral Chyo~ 
' meter. 

Let n glass bulb (represented in fig. 2, under tbe buckets) 
be suspended from the outer bucket, and counterpoised. Let 
the situation of the beam be marked, by bringing the point of 
the index opposite to it. Let the tube of the chyometer be 
full of water, and the rod retracted, until stopped by an en¬ 
largement purposely made at its inner termination. Next re¬ 
turn it into the tube, until as nuich water is projected into the 
bucket, as is just adequate to cause the immersion of the bulb. 
Let the band be fastened upon the rod, close to where it en¬ 
ters the tube, so as to mark tlie extent to which it may have 
entered. The rod must in the next place be drawm out from 
its tube, to its first position; and the sector so opened, as that 
the points may extend from 100 degrees on one leg to 100 
upon the other. Leaving the sector thus prepared, })lacc un¬ 
der the suspended ball, a vessel containing an adequate quan¬ 
tity of the fluid, whose gravity is required. If tlie fluid be 
lighter than water, in order to cause the immersion of the bulb 
in it, the rod will not have to enter so far, as at first. This 
distance being marked, by fixing the sliding cylinder, and the 
rod withdrawn from the tube as far as allowed by the stop, the 
number on each leg of the sector, with which the points will 
coincide, gives the gravity of the fluid. Forcing as much water 
into the bucket as had been suflicient to sink the bulb in wa¬ 
ter, will not sink it in a heavier liquid; consequently, in the 
case of such liquids, it will be necessary to fill the chyometer 
a second time, and force as much more water from it, as may 
be sufficient to cause the immersion of the bulb. The sliding 
band being then fixed, and tlie points separated and applied 
to the sector as before, the number to which thev extend must 
be added to the \veight of water = 100, for tlie specific gravity 
of the fluid in question. 

Small differences are better found by subtraction; as, for 
instance, suppose the specific gravity of the fluid -were 101; 
after the small addition of water made to the bucket, beyond 
the 100 parts required for the immersion of the bulb in water 
(the band being unmoved), the points would extend from 99 
on one leg to 99 on the other. The diflerence between this 
number and 100, is then to be added to the weight of water; 
so that the specific gravity is found to be 101. 

The angle made by the sectoral lines in using the same bulb 
and the same rod will always be the same. Hence, a stay may 
be employed to give the sector the requisite opening. 

Indeed, were liquids alone in question, an immoveable sec¬ 
toral 
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toral scale would answer. Thus prepared, it were unneces¬ 
sary to have recourse to water, excepting in the first adjust¬ 
ment of the scale. The number of parts required fb merge 
the bulb in any fluid, will reach (at once or twice) the number 
or numbers, on the sectoj’, which give tlie reijuired gravity. 

In this process if greater accuracy be desirable, it is only 
necessary to employ a smaller rod (»r a larger bulb. Instead 
of effecting an immersion by one stroke of the rod, it may be 
done by ten strokes, which will make each division of the sec¬ 
tor indicate a tliousandlh of the bulk of the bulb. 

, The following })rocess is, however, preferable, as the sector 
is made to give the answer in thousandths, without the delay 
of filling and emptying the chyoineter more than once. 

Let the distance on the rod of the chyonieter be ascertained; 
which, when introduced five times successively, will exclude 
just water enough to overcome the resistance encountered by 
a globe, in sinking in tliat fluid. Let the sector be opened, 
to the distance so designated: let the globe be partially coun¬ 
terpoised, so as to float in any liquid heavier tlian 800. The 
apparatus being thus prepared, if the globe be placed in a li¬ 
quid, in which it floats, add as much water, from the chyo- 
meter to the scale, from which it hangs, as will sink it; and, 
by means of the points and the sector, ascertain the value of 
the distance to which the rod has been introduced. Adding 
the numbers thus found to 800, the sum will be the specific 
gravity of the liquid. 

For this process the sector should be divided into 200 parts; 
and the proper opening being once duly ascertained, should 
be preserved by means of an arc like that attached to common 
beam compasses. 

Instead of a globe, a hydrometer surmounted with a cup, 
may be employed, either with a graduated or a sectoral chyo- 
meter. 

Before taking leave of the reader, it may be proper to ex¬ 
plain the use of the square ilish, which may be seen to the left 
under the beam (fig. 5). The arc of wire is lor the purpose 
of suspending the dish to the hook, in place of the outer bucket. 
When so suspended, filled with water, and duly balanced, it 
will be found soon to become sensibly lighter, in consequence 
of the evaporation of the Avater. By means of the chyometer, 
it is easy to ascertain the different quantities evaporated, in 
similar times, at different periods, and in different places; so 
that, guarding against the effect of aerial currents, hydrome- 
trical observations may be matle w^h great accuracy. 

In lieu of having points attached to the chyometer, as re¬ 
presented in the figure, it may be as convenient to have two 

small 
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small holes, for the insertion of the points of a pair of com¬ 
passes, either of the common kind, of the construction used by 
clock-makers, or that which is known under the name of beam 
compasses. 

The compasses may be used to regulate the opening 4 ^ the 
sector, or to ascertain by the ai<l of mat insti’ument, th^com- 

E arative value of the distances which the rod of the chydoieter 
as to be introduced into its tube. 

Ill order to convey an idea of the nature of tlie^ector to any 
reader who may be unacquainted witli it, I trusl% will be suf¬ 
ficient to point out, that its construction is similar to that of 
the foot-rule used by carpenters. We have only to suppose 
such a rule, covered with brass, and each leg graduated into 
200 equal parts, in order to have an adequate conception of 
the instrument emploj^ed by me. 

A more particular explanation of the principle of the sector, 
may be found in any Encyclopedia, or Dictionary of Mathe¬ 
matics. 


XLII. O/i the Skeleton of the Plesiosaurus Dolichodeirus dh~ 
covered in the JLias at Lyme^ in Dorsetshire, in the Collection 
of His Grace the DuJee of Duckingham, 

^^IIE plate (III.) given in our present Number, represents a 
nearly perfect skeleton of the Plesiosaurus Dolichodeirus, 
described by the Rev. W. D. Conybeare, F.R.S. &c. in a me¬ 
moir given at p. 412 of our 65th volume. The drawing from 
which the original plate in the Geological Transactions was 
engraved was executed with extreme care by Mr. Webster. 
The several parts are described in the memoir. 

“ The bones are entirely imbedded in a matrix of lias shale, 
which, though intersected in several places by lines of fracture, 
has evidently, from the mutual adaptation ol the parts, formed 
one entire mass. Above twenty of the cervical vertebra? con¬ 
nected with the head, lie together unbroken. 

“ We have omitted to state in the memoir, that a second 
unbroken specimen of the entire vertebral column, from the 
head to the tail, was found at the same time and place with 
the one here represented; and has been presented by Professor 
Buckland to the museum at Oxford.”— Trans. Geol. Soc. Sec. 
Ser. vol. i. 

[See a delineation of the Skeleton conjecturally restored in 
Plate III. vol. Ixv.] \ 


XIJll. Note 
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XLIII. Note on the Genus Condylura of Illiger. By J. D. 

Go OMAN, M,DJ* 

A S several very interesting external characters peculiar to 
:^e:€hmlylu}'a cristata have been entirely overlooked by 
those\wh6 have heretofore written on this subject, the object 
of this Note is to supply the deficiency as far as |}ossible, es¬ 
pecially as these characters may be very serviceable in enabling 
us to compjur^ the present genus with some others. 

The Co/m^ura cristata is destitute of an auricle projecting 
above the level of the skin, but is, nevertheless, provided w’ith 
an extremely large external ear, as we may proj^erly consider 
all that part which is entirely exterior to the tympanum and 
skull. The meatus exteriius is half an inch lon^, having a 
distinctly marked tragus mul anti-tragus, and is situated at a 
short distance from the shoulder, in tlie broad triangular fold 
of integument connecting the fore-arm and head, and may be 
very easily missed by those who merely examine stuffed skins, 
or specimens preserved in sjiirits. From the meatus, the 
course of the cartilaginous tube is obliquely downwards, for¬ 
wards, and inwards, until it terminates in a delicate bony tube, 
previous to reaching the tymjianum, which is large and com¬ 
posed of a very delicate membrane. 

'I'he scales on tlie anterior and posterior extremities have 
been mentioned in general terms by several writers, especially 
bj’ Desinarest, w'ho has given the best description of the ani¬ 
mal that has yet appeared. But these scales arc so peculiar 
and uniform in their position, that 1 cannot understand how 
a naturalist could pass over the particulars -of their arrange¬ 
ment in silence. 

On the anterior extremities the superior or ulnar edge of 
the hand has on its anterior surface, (regarding the position 
of the animal,) a row of corneous scales, about nine in number, 
which are broadest midway from the carpus to the first pha¬ 
lanx of the fifth finger. Another row of scales commences on 
the inferior part of the back of the little finger, becoming 
broader and of a semilunar figure as they extemi towards the 
metacarpus, between these two a much smaller row is placed. 
The fourth finger has a single row of small scales on its upper 
posterior side, and a hirge one extending along the back of 
the finger to the metacarpus; the middle finger has a small 
central row, which is distinguishable; that on ,the fore finger 
is still more faint; the thumb liasjhione but very small ones on 
its central posterior part, but on ns inferior posterior part, or 

• From Journal of Acad, of Nat. Scietices of Philadelphia, vol. v. j>. 109 . 
Vol. 67. No. 336. April 1826. 2 M radial 
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radial edge, it has one scale of considerable size on the pha¬ 
lanx, and four or five between this part and the carpus; the 
two nearest the scale on the phalanx are largest. 

The surface of the palm of the hand is covered with small 
circular scales, extending most numerously, and of a darker 
colour, from op^msite the root of the thumb obliquely outward 
to the basis of the little finder. 

On the inferior extremities, the whole of the superior sur¬ 
face of the foot is covered with minute, blackish, circular 
scales, which increase slightly in size as they approach the 
toes. On the anterior part of the fourth toe is a large central 
row of black scales, and on the fifth a rather smmler one; 
hence these toes have a very considerable resemblance to the 
toes of a bird. Hie other toes of the hind foot being applied 
with their anterior surfaces to the ground, have tlie scales very 
minute and almost colourless. 

The colour of the scales varies on different parts of the 
hand. On so much of the back of the hand as is formed by 
the fourth and little fingers, the scales are very dark blue, 
approaching a black, in the living animal; thence to the large 
scales of the thumb the colour changes to a faint purplish 
blue, which is little more than distinguishable. 

Two other excellent characters belonging to the palm of the 
hand have been neglected: the first is me enlargement of the 
carpal edge of the palm by an elongation of the integuments; 
this, in addition to the row of bristles that margins all the rest 
of the palm, has two distinct bristly hairs at its superior and 
inferior edge, more than ^th of an inch long. The second cha¬ 
racter is still more striking; it is a process of the palmar cu¬ 
ticle on the superior edge of the thumb and three succeeding 
fingers. These processes are serrated and directed obliquely 
upwards and outwards; the serrations on the thumb being 
two, and on the three succeeding fingers three in number. 

On the soles of the (posterior) feet another character is 
found, which consists of five circular, distinct spots, so ar¬ 
ranged that the two nearest the body are parallel with each 
other, opposite the commencement of the first toe, counting 
as in the human subject, from the one nearest the median line 
of the body; the superior spot is nearly in a line with the 
fourth toe, and larger and darker coloured than the inferior; 
the two succeeding spots (nearer the extremity of the toes) are 
also parallel with each other; the exterior one is largest of all 
these plantar scales, and placed nearly over the extremity of 
the metatarsal of the fourth toe; the inferior spot is nearly 
(wear the root of the second toe; the fifth or single scale is 
placed in advance of all the rest, and is situated immediately 

over 
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over the centre and behind the separation of the third and 
fourth toes. 

A very analogous arrangement may be observed in the sole 
of the feet of the Sigmodon hispidum of Ord. 

By comparing the Condylura with the Scalops, we are led 
to several interesting observations. We have seen that the 
Condylura has a remarkable and large external ear, though it 
is destitute of a projecting auricle. The Scalops has neither 
auricle nor meatus externus opening on the side of the head, 
as the skin of the head extends over the cartilaginous tube, 
which is small, and a simple funnel. The situation of the ear 
is to be discovered externally only by a very small spot, not 
larger than the circumference of an ordinary pin head. 

The hand of the Scalops is peculiar for its great breadth 
and strength: the extraordinary breadth is produced by an 
additional metacarpal bone, inferior or external to the thumb, 
articulated with the carpus, and having a tendon for moving 
it from the common flexor of the Angers*. On the superior 
or ulnar edge of the hand there is a cartilaginous additament, 
connected with the little Anger by a tendon. The Condylura 
has the additional metacarpal bone, but rather like a rudi¬ 
ment, and has not the cartilaginous additament at the superior 
edge of the hand; hence the very great difference in breadth 
in the hands of the two genera. The Scalops has a slight 
process or elongation, not at the carpal extremity of the palm, 
but on the inferior or outer edge of the supplementary bone. 

If we compare the Scalops and Condylura with the de¬ 
scription of Taljta curopaa, the resemblance will be found 
greater between the Condylura and Talpa in regard to the 
ears and eyes. If we compare the hands and nose, we shall 
And that the Scalops approximates more closely to the Euro¬ 
pean genus; nevertheless, the affinity of neither is so strong 
as to endanger their being confounded with Talpa, if we were 
to judge from external characters alonef. 

Of the genus Condylura I believe after a patient examina¬ 
tion, and obtaining specimens from various localities, that 
most probably there is no other species in this country tlian 

* This structure resembles that of the Talpa europeea; but as that species 
does not exist in this country, 1 have not been able to obtain a recent spe¬ 
cimen for comparison. 

f I am happy to state from actual and repeated observation, that it is 
the Scalops which in this country forms the “ nwlc-hillsP similar to those 
thrown up by the Talpa europaa. As far as I can ascertmn, no such cir¬ 
cumstance has yet been remarked relative to the burrowing of the Condy¬ 
lura. In a forthcoming work on American Natural History, a full account 
will be given of my observations on the habits of the Scalops and Condy- 

2 M 2 the 
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the cristata*. The only evidence of the existence of a longi- 
caudxLta is that given by Pennant, wlio describes it without 
reference to the nasal rays. It is on this indication that 
Gineliii, lUjger, and Desmarest have allowed of the species, 
the latter author with very strong doubts, which Ranzaiii re¬ 
peats. From Pennant’s figure I feel convinced that his lon- 
gicaudata was a stuffed and dried specimen of the Condylura 
cristata, having the nasal radii shrunk and distorted. A spe¬ 
cimen in this condition I have now in my possession, and it 
might readily be taken for the longicaiidata, figured by Pen¬ 
nant. 

. Tlie Condylura cristata is subject at certain seasons to a 
very remarkable enlargement of the tail, varying from the 
smaUest»or most ordinary size to the thickness of the little 
finger. This circumstance was long since made known to 
many of his friends by Mr. Titian Peale, who found one of 
the largest size: since then I have found one, and examined 
several others, and both Messrs. Say and Bonaparte confirm 
this observation by other examinations: all the specimens yet 
examined having the tail thus enlarged, were males s and it is 
most probable that the enlargement occurs only during the 
rutting season. Messrs. Say and Peale both suggested to me 
a long time since, that the difterences heretofore serving for 
the establishment of the longicaudata as a distinct species, 
were merely sexual. In all other respects the species of Con¬ 
dylura found are invariable in their external characters, if we 
except a single specimen obtained by my friend, Titian Peale, 
w'hich may prove to be a new species, should he find other 
specimens with the same character, for which purpose he 
defers his observations. It is certainly an extremely desirable 
circumstance that w'e should rid the American Fauna of a 
great number of merely nominal species, which never had 
existence unless in the imagination of their authors: to this 
end the labours of American naturalists should be directed, 
as it is a great advance towards true knowledge to disencum¬ 
ber ourselves of error. 

It is well known that the appearance from which Illiger 
named the genus, was an extravagant exaggeration of Dela- 
faille, who represented it in his plate as having numerous 
knots or strangulations on the tail. Desmarest’s figure is also 
incorrect in relation to the tail; he having figured it from a 

* A late number of the United States Literary Gazette contained an 
annunciation of a newly discovered species of this genus, by Dr. Harris, of 
Milton. From a description given by this gentleman in a letter to a distin¬ 
guished naturalist of Philadelphia, we arc satisfied that the supposed new 
animal is the well known Condylura cristata. 

dried 
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dried specimen ; in tlie recent state, the knotted appearance 
is not distinguishable: he has also drawn it with the palms 
turned nearly to the earth, instead of placing them with the 
thumbs to the ground and tlie palms presenting backwards. 
Ill the recent English translation of Baron Cuvier’s Regne 
Animal, Desmarest’s figure is copied, but is rendered vastly 
more incorrect and unnatural than it is in the original. 

Note ,—In my Note on the genus Condylura recently pub¬ 
lished, it is stated that the Scalops has the integuments con¬ 
tinued over the cartilaginous tube leading to the internal ear. 
1 lately hud an opportunity of examining several fine speci¬ 
mens, and have found the very small meatus auditorius ex¬ 
tern us, which will admit a body of the size of a common pin. 
It is by no means easily discovered, and is situated about 
three-fourths of an inch behind the eye, nearly over the ante¬ 
rior part of the shoulder joint. 


XLIV. On the Opposition of the Minor Planets. Bp Stephen 
Groombridge, Esq. jF.JR.S. 8^'c. ^c. 

TTAVING computed the apparent places of these planets 
about the time of their respective oppositions in pre¬ 
ceding years, from elements which required correction in the 
mean epoch of longitude on the orbit; particularly in Pallas, 
whose mean diurnal tropical motion had been assumed too 
great a quantity; 1 have now corrected their elements from 
tlic observations made at Greenwich in the last year; and the 
following Epheineris will show their apparent places at mid¬ 
night for 1826. 

Dist. from 

Opposition. Anomaly. © » 1 

Pallas . . . June 23d at I?** 28' 329^26' 2*563 

Ceres. . . June 28th 23 59 311 16 1*886 

Vesta . . . August 18th 15 20 256 35 1*291 

Juno . . . November 1st 10 23 166 19 1*023 

Pallas will appear very faint, being so distant from the earth; 
but Vesta and Juno being in the lower part of their orbits, will 
appear as stars of 6th and 7th magnitude. 

Blackhcath, April 19, 1826. S. Groombridge. 
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Ephemeris at Midnight. 
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I .Rcpoi^t mt^de to the Academy of ScieTices^ 22rf of 
August the Voyage of Discooery^ pafbrmed in the 

Years 4^24) jOnd l^^Sfi^M^aer the ‘Command of 

M, DuM%re:s% Lieuteyuinf tf the Navy, 

(Commissioners r;MM. de H umboldt* Cuvie a, DEl§1foii*rAiNEs, 
CoRDiEB^ Latreille, DE RossEL^^ Arago, Reporter.) 

[Continued from p. 210.] * 

Magnetism. 

^ I^HE phsenomena of terregtriiil magnetism, in spite of more 
than a century of researches, are still enveloped in great 
obscurity. M. Duperrey was occupied upon them, during 
the whole of his voyage, with tlie most persevering attention, 
both when at sea and when in various ports. His journals 
contain a multitude of observations of declination, inclination, 
intensity, and diurnal variations of the declination, made ac¬ 
cording to the best methods. The Commission is of opinion 
that by here presenting a rapid sketch of the advancement 
which science may expect from this great work, it will fulfill 
the intentions of the Academy. 

There exists, as is well known, on the globe, a curve along 
which the magnetic needle maintains a horizontal position. This 
curve, which has received the name of the magnetic equator, 
has been lately the object ol' the investigations of MM. Hans- 
teen and Morlet. Although these two philosojihers have 
used the same data, yet on some points they have arrived at 
results slightly different. In the chart of the learned Norwe¬ 
gian, as well as in that of our countryman, tlie magnetic equa¬ 
tor is, entirely, to the south of the terrestrial equator, between 
Africa and America. The greatest distance of these two 
curves in latitude, corresponds to about 25° of west longitude: 
it is of 13° or 14°. 

In the first chart we find a node {nanid)m Africa, at 22° of east 
longitude; the second places it I” more to the west. According • 
to Messrs. Hansteen and Morlet, if we proceed from this node 
advancing to the side of the Indian sea, the line of no dip swerves 
rapidly towards the north of the teiTestrial equator, quits Africa 
a little to the south of Cape Guardafui, and comes in the 
Arabian sea to its absolute maximum of northern excursion 
(about 12 °), at 62° east longitude. Between this meridian and 
174th degree of longitude, the line of no dip constantly 
keeps in the northern hemi^here. It cuts the Indian penin¬ 
sula a little to the north Cape Comorin; crosses the Gulf 
of fe^aTslightly approkeking the terrestrial equator from 
which H is oiiily 8° apart at the entrance of the Gulf of Siam; then 

remounts 
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remounts a trifle to the north; nearly twches the northern 
point of Borneo; orosses the isle Para^ua^ the atrint which se¬ 
parates the southisrnmdst erf* the Philippines, the island 
of Mindanad^ aiid^iiiid^.|he inetidiah of**^Wa!gieu is again 
found at 9® of north-iiiMde. From theftce, after having 
passed thqpuglt the aTchl]^lago of the Carotines, the magnetic 
equator descend^ rfipi^^^tkiwards the terrestfial equator, and 
cuts it, according* to Morlet, at 174°; and according to 
Hansteen, at 187® of east longitude. There is much less un¬ 
certainty respecting the position of a second node also situated 
in the Pacifle Ocean: its west lo^itude should be abqut 120®: 
but whilst the researches of M. Morlet have led him to admit 
that the magnetic equator, after having merely touched the 
terrestrial equator, immediately inclines towards the south, 
M. Hansteen supposes that tit is curve passes into the northern 
hemisphere for a space of about 15® of longitude, and then 
returns again to cut the equinoctial line at 23° distance from 
the western coast of America. In fine, not to exaggerate this 
discordance, 'we ought to say that in its northern excursion, 
liansteen’s curve without dip does not depart from the ter¬ 
restrial equator more than one degree and a half, and that, de¬ 
finitively, this line, and that of M. Morlet, are nowhere at two 
degrees distance one from the other in the direction of the 
parallels of latitude. 

These different results belong to the magnetic equator of 
the year 1780. Have there happened, since then, any re¬ 
markable changes, either in the form of this curve, or in the 

S osition of its nodes ? We do not doubt that the labours of 
I. Duperrey, united to the excellent observations of M. Frey- 
cinet, may fully clear up this question; your commissioners 
must confine themselves here to laying before you what they 
have been able to deduce from a first view. 

The Coquille has crossed the magnetic equator six times. 
Two of the points whose position she thus directly deter- 
. mined are situated in the Atlantic Ocean at 27° 19^ 22" and 
14° 2(y 15" west longitude, and 12° 27' 11" and 9® 45' 0" of 
south latitude. In M. Morlet*s map the latitudes of the 
points of the line of no dip answering to 27°i and 14°^ west 
longitude, are respectively 14® 10' and 11® 36'. The line with¬ 
out inclination seems then, at the first point, to have come 
nearer to the terrestrial equator by 1® 43', and at the meridian 
of the second, by 1® 51'. M. Hansteen’s chart gives very 
nearly the same difleronces. , 

In the South Sea, near the coast of America, M. Duperrw 
found, first in going from Callao, to Payta, and afterwat^>. 
during his navigation between Payta and the Society Islands!, 
Vol. 67. No. 336. April 1826. 2 N W " 
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two points of the magnetic equator, of which the co-ordinates 
are: 

Long. 83° 38' W. Lat 7° 45' S. 

Long. 85° 46' W. Lat. 6° 18' S. 

In the charts of MM. Hansteen and Morlet, the latitudes 
are about one degree less. Here the difference is in a con¬ 
trary direction to that which we found in the Atlantic Ocean: 
towards the coasts of Peru, the magnetic equator seems then 
to have become more distant from the terrestrial equator. 

Let us, lastly, proceed to the two points determined directly 
during the circumnavigation of the Coquille, in the northern 
part of the line of no dip. M. Duperrey has found for their 
co-ordinates: 

Long. 170° 37' 24" E. Lat. 0° 53' N. 

Long. 145° 2' 38" E. Lat. 7° 0' N. 

These latitudes are less on tlie charts which represent the 
equator of 1780. In the part of the equinoctial ocean corre¬ 
sponding to the Carolines and to the Mulgrave Islands, the 
line of no dip seems now, notwithstanding, to remove from the 
terrestrial equator. 

Variations apparently so contradictory, will notwithstanding 
admit of a very simple explanation, even without its being ne¬ 
cessary to admit a change of form in the magnetic equator, 
provided we suppose that this curve is endowed with a trans- 
latory movement, which, from year to year, transports it pro¬ 
gressively and in mass from the east to the west. From 1780 
to the present period, this retrogradation of the nodes, in order 
that the numerical value of the change observed in the lati¬ 
tudes ma 3 r be deduced from it, should hardly be below 10°. 
If the rapidity of this change of position be looked upon as an 
objection, we would remark that the direct observations of the 
position of.fhe nodes lead very nearly to the same results. 
M. Duperrey has found, in fact, a node of the curve at about 
172° east longitude: on M. Hansteen’s map this node is placed 
at the 184th degree. In the South Sea, the tangent node of 
M.Morlet, and me two nodes of M. Hansteen are found between 
the 108th and the 126th degree of west longitude. Very ex¬ 
act observations made on board the Uranie, in 1819, and which 
M. Freycinet has had the goodness to communicate to us, 
carry this node as far as the 132d degree of longitude. 
Indeed we find, in a work by Captain Sabine, published only 
a few weeks since by order of the British Board of Longitude, 
an observation which shows in a manner no less evident 
.'that the point of intersection of the two equators, which was 
'|ltuated in Africa, in the interior of the continent, and pretty 
»r from the coast in 1780, has advanced from the east to the 
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west as far as the Atlantic Ocean. The observation of which 
we have been speaking was made at the Portuguese island of 
St. Thomas. Captain Sabine found indeed, in 1822, lor the 
value of the dip, 0° 4' S. The magnetic equator then 
actually passes by this island, the latitude of which is 24' N., 
or some minutes only more to the west. Its point of inter¬ 
section with the terrestrial equator is about 5° of east longi¬ 
tude, whilst, according to the observations of 1780, MM. 
Morlet and Hansteen nave i)laced it at least 13° more to the 
east. 

Accoi'ding to these several approximations, the existence of a 
translatory movement in the magnetic equator is very probable. 
M. Morlet had already pointed it out, but with theproper doubt 
which measures of the dip obtained without change of the 
poles of the needle justly excited in his mind. In this re¬ 
spect we can now obtain complete certainty in investigating 
under the same point of view the whole of the observations on 
the dip made in the open sea in the equinoctial regions. The 
journals kept on board the Uranie and the Coquille include 
aU the elements of these researches, in our opinion one of the 
most important that can now be undertaken on the phaeno- 
inena of terrestrial magnetism. It would appear, in short, 
that it is the form and position of the line of no dip, which 
determines from one pole to the other, in what direction, in 
every place, the annual variations of the magnetic needle shall 
manifest themselves. This conjecture, inasmuch as there is 
question of change of inclination, is to be found in the inter¬ 
esting memoir of M. Morlet, winch the Academy some years 
ago honoured with its approbation. If the appellation of mag¬ 
netic latitude of a point be given to the angular distance from 
this point to the line without dip, measured on the magnetic 
meridian considered as a great circle, w'e shall find in general, 
according to M. Morlet, that the inclination of the needle di¬ 
minishes, where the translatory movement of^ the equator 
tends to diminish the magnetic latitude; and that it increases, 
on the contrary, every wliere where the magnetic latitude be¬ 
comes greater. Some places, such as New Holland, Teneriffe, 
&c. seem notwithstanding to form an exception to it. The 
observations collected in the voyages of the Uranie and Co¬ 
quille have enabled us to submit this rule to a greater number 
of verifications, and to learn that it agrees with experience in 
a very remarkable manner, even in the stations which M. Mor¬ 
let had excepted. We see in tliis manner that if the south 
inclination increases rapidly at St. Helena, whilst the north 
inclination diminishes rapidly at Ascension, it is because in its 
translatory movement, the magnetic equator, which is consi- 
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derably removed from the first of these islands, approaches, on 
the contrary, the second, which it will evan reach in a few 
years. The magnetic meridian of the Cape, produced to¬ 
wards the north, passes at a little distance from one of the 
nodes towards the west: hence the inclination must rapidly 
imreme there; and this is what the observations of Cook, of 
Bayly, of King, of Vancouver, and of Freycinet, also show. 
At C5taheite, Bayly, Wales, and Cook found, in 1773, 1774, 
and 1777, a dip of the needle of about 30°; M. Duperrey de¬ 
dupes from his observations 30° 36'; the annual change then 
is nearly insensible: but the magnetic meridian of Otaheite 
also meets the line without dip very near to its maximum of 
latitude; tliat is to say, in a point where this curve is nearly 
parallel to the terrestrial meridian. The rapid change of dip 
at Conception in Chili, deduced from the comparison of the 
observations of Malaspina and of M. Duperrey; the inconsi¬ 
derableness, on the contrary, of this motion at the Sandwich 
Islands, which seems to us to result from the observations of 
Baylj’^, Cook, Vancouver, and M. Freycinet, present a no less 
striking confirmation of the rule. 

If an exact investigation of the observations on the hori- 
^ntal needle showed, what at first sight appears to be the 
case, that in each place the changes of variation may also 
be connected with the position of the magnetic equator, the 
study of the motion of this curve would ac^ire a new import¬ 
ance. It is an inquiry of which MM. Freycinet and Du¬ 
perrey possess all the elements, and which appears to us 
worthy of occupying their attention. We shall content our¬ 
selves here with remarking, that it results from the observa¬ 
tions of these two officers, compared with those of Cook and 
Vancouver, that the declination, whether at Otaheite, to the 
south of the two equators, or at the Sandwich Islands, in a 
northern latitude, is still as little variable as the dip. 

The maritime expedition of the Uranie is the first during 
which the diurnal oscillations of the horizontal magnetic needle 
were studied. The valuable observations published by M. Frey¬ 
cinet have established in an incontestible manner, that betw'een 
the tropics the extent of this oscillation is sensibly less than in 
our climates. It would also appear that we may infer that 
in the southern hemisphere, whatever be the direction of the 
dipf the northern extremity of the needle moves towards 
tlie east at the same hour when we see it in Europe vary to¬ 
wards the west. This fact, in its turn, led to the consequence, 
that between Europe and the regions where M. Freycinet's 
pbservations were rimde,pointsmustbefound in which the varia¬ 
tion would be absolutely nothing. There remained only to ^ 
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termine whether these p oints belonged to the magnetic equator 
or the terrestrial equator. The second supposition could Hardly 
be reconciled with the existence of a diurn al variation offrom three 
to four minutes at Kawack; for this port, situated in the country 
of the Papous, is only in O'* south latitude. Nevertheless 
it seemed desireable, in order to dissipate all uncertainty, that 
the phaenomenon should be observed between the two equators. 
Such was the principal object of the stay of M. Duperrey at 
Payta. In this city, situated to the north of the magnetic 
equator and to the south of the terrestrial equator, the 
northern extremity of the needle observed with a microscope 
moved, as in Europe, from east to west, from eight o’clock in 
the morning till noon. This angular deviation is very small; 
but its direction, respecting which the observations leave no un¬ 
certainty, would seem to authorise the conclusion, that all 
along the magnetic equator the horizontal needle is not sub¬ 
ject to diurnal variations. In other stations situated like 
Payta,—at the Isle of Ascension, for example,—we have never¬ 
theless been able to see that this inference would have been 
premature. The phaenomenon is more complex than would be 
imagined. Perhaps the changes in the declination of the sun, 
whidi in Europe occasion such great variations in the extent 
of the diurnal oscillations, produce, according to the seasons 
under the tropics, motions of the needle in an inverse direction. 
Further observations made in months and places suitably 
chosen will remove these doubts. It appears to us also, that 
it would be very useful for the Academy, from this time, to 
recommend this inquiry in a particular manner to the attention 
of navigators, especially it^ as is announced, a new expedition 
for discovery is soon to sail from our ports. 

To terminate this article, the length of which w^e hope will 
be excused, we have yet to add that M. Duperrey has given 
all his attention to the experiments from which may be de¬ 
duced the comparative intensities of terrestrial magnetism in 
various places, and that he is also engaged in making obser¬ 
vations proper for giving the corrections of which the mag¬ 
netic elements obtained at sea are susceptible. It has ap¬ 
peared to us that in general these corrections will be very in¬ 
considerable. 

Meteorology, 

Meteorology will have been enriched by the expedition of 
the Coquille, from a journal in which, for thirty-one months in 
succession and without there being one exception, were noted 
six times a day the state of the atmosphere, its temperature, 
its pressure, and the temperature of the sea. While lying-to 
for example, at Payta; at Waigiou, under the terrestri^ equa¬ 
tor; 
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lor; at the Isle of France, at St. Helena, at Ascension, be¬ 
tween the tropics ; our navigators had the incredible patience 
to observe the thermometer and the barometer at every quarter 
of an hour, day and night, for whole weeks. So much pains, 
will not be lost; observations so minutely exact, so detailed 
will furnish valuable data on the law which connects cor¬ 
responding atmospheric temperatures with the different hours 
of the dav; on the value of the diurnal and nocturnal baro- 
metric period; on the hours of the maxima and the »»/- 
nima^ &c. Thanks to the extreme complaisance of M. Del- 
cros, (a very distinguished geographical engineer,) in going at 
the request of one of us, to Toulon,—in order to compare the 
instruments of the Coquille with a barometer which belongs 
to him, and which has agreed for several years with that of the 
Observatory,—we shall be able to decide that which indeed 
is scarcely any longer a question, since the observations of 
MM. Boiissingault and Riviero have been received in Europe, 
whether the mean pressure ol‘ the atmosphere be the same in 
all climates. 

Since the celebrated voyages ol’ Cook, no one any longer 
doubts that the southern hemis})hcre is in mass decidedly 
colder than the northern ;—but at what distance from the 
equinoctial regions does the difference begin to be felt? Ac¬ 
cording to what law does it become greater in proportion as 
the latitude augments? When these questions shall have been 
completely resolved, the various causes to which this great 
phaenomenon has been attributed may be submitted to an ex¬ 
act investigation. Already the stay of M. Duperrey at the 
Maloiiines, will show that by 51°^ of latitude, the difference 
of climate is very great. We see, in effect, that at the anchor¬ 
age of the Bate Fran^aise, from the 19th to the 30th of No¬ 
vember 1822, the mean temperatures of the atmosphere and 
of the sea were respectively: 

+ 8'* 0 and + 8°* 2 Cent. 

The month following, from the 1st to the 18th, we found : 

4- 10"* 0 and + 9°* 4. 

We can then adopt + 9°* 0 Cent, for the mean temperature 
of the Malouines, in the thirty days which precede the sum¬ 
mer solstice of these regions. London is precisely under 
the latitude of Bate Frangaise. Then the mean tempera¬ 
ture of the twelve last days of May, and of the eighteen 
first days of June, accordii^ to the tables published by the 
Royal Society, is about 15° Cent.: that is, 6° more than at the 
Malouines. 

The in(|uiry respecting the direction and swiftness of cur¬ 
rents merits in the highest degree the attention of naviga¬ 
tors. 
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tors. Meteorological observations are not less adapted to ac¬ 
celerate the progress of this important branch of the nau¬ 
tical art, than the method generally employed by mariners, 
and which consists in comparing latitudes and longitudes as¬ 
tronomically determined, with the corresponding latitudes and 
longitudes deduced from the observation of the compass and 
the log. 

The waters of a certain region, when they are transported 
by a current into a region more or less approaching to the 
equator, lose in the passage only a part of their former tem¬ 
perature. The ocean is Sius furrowed by a great number of 
streams of warm and cold water, whose existence the thermo¬ 
meter manilests, and points out in a certain degree tlieir direc¬ 
tion. Every one knows the researches of Franklin, of Blag- 
den, of Williams, and of Humboldt, on the equinoctial current, 
which, after being turned back in the Gulf of Mexico, after 
having issued out ilirough the strait of Bahama, moves from 
the south to the north, at a certain distance from the eastern 
coast of America, and proceeds, under the name of the Gulf- 
Stream, to temper the climate of Ireland, of the Shetland 
Isles, and of Norway. At the other extremity of this vast con¬ 
tinent, along the coasts of Chili and of Peru, a rapid current 
from south to north carries on the other hand as far as Callao 
the cold waters of Cape Horn and of the Straits of Magellan. 
The anomalous temperature of the ocean, in the port of Lima, 
was remarked as far back as the sixteenth century. Acosta, 
indeed, says (lib. ii. cap. 2. pag. 70), that liquors may be 
cooled at Calloa by plunging them in the sea w'ater; but it was 
M. de Humboldt who first proved, by exact experiments, that 
this accidental temperature is the effect, in a great degree at 
least, of a southern current, whose limit is Cape Blanc: more 
to the north, in the Gulf of Guayaquil, he found no traces of it. 
The numerous observations collected in the Coquille, either 
during its navigation along the coasts of Chili and Peru, or 
during its stay at Conception, at Lima, and at Payta, will fur¬ 
nish important data relative to this curious phaenomenon. At 
Payta, for example, the temperature of the air was in general 
5, 6, and even sometimes 7^^ Cent, above that of the sea. 
The mean difference of these temperatures, determined by 
thirteen days observations in the month of March, rises to 
5°: during the stay at Callao, a difference watf also found fn 
the same direction; but it is less than at Payta, which perhaps 
would not have been expected. The journals kept in all the 
other ports, that of Conception in Chili excepted, do not pre¬ 
sent any thing similar: the water and the atmosphere on an 

average 
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average of ten days observations give very nearly the same 
degree. 

The consideration of the absolute temperatures would fur¬ 
nish a proof not less certain of the existence of this curreht of 
cold water. At the port of Callao, from the 26tfa of February 
to the 4lh of March, the mean temperatures of the air and of 
the sea were respectively 21 3 and 19°*1 Cent. At sea, 
at 800 leagues from the coasts, under the, same latitude, 
as also under a higher latitude, they found, from the 7th to 
the 10th of April, 25°*9 and 25°*6. At Payta, from the J 0th 
to the 22d of March, the mean temperatures of the air and 
water which we deduce from the journals of the Coqnjlle are 
25^ • 1 and 20° *0. Here tlie current no longer exercises, as it 
appears, a very great influence on the temperature of the at¬ 
mosphere near the coast; but it is still 6 or 7 degrees colder 
than the ocean at a similar latitude in all other parts of the 
sea. 

We applied ourselves to this investigation of some of the 
meteorological observations made by M. Duperrey, in order 
to show how desirable it would be that they should be printed 
entire; the physical sciences and even the nautical art would 
derive great advantage from this. May it also be permitted us, 
in closing this article, to express the regret which We have 
felt, in not finding in such rich and valuable journals, some 
observations of the temperature of the sea at great depths. 
This inquiry, so directly connected with that of the existence 
of submarine currents, would nevertheless not have retarded 
the sailing of the Coquille a Quarter of an hour, since in ge¬ 
neral it would have sufficed to nave attached a thermometer to 
the deep-sea-lead every time it was thrown into the sea. If 
experiments so interesting were completely neglected by 
M. Duperrey and his fellow-labourers, it is almost needless to 
say that it was only because the means of making them with 
exactitude were wanting. There was not indeed on board 
the corvette one of those ingenious thermometers which mark 
by indexes the maxima and minima of temperature to which 
they have been exposed. 

An expedition for discovery seldom leaves our ports with¬ 
out the Academy being consulted by the public authorities, 
even witliout their requiring it, to prepare the instructions 
for the commander. We think that it would contribute in a 
manner not less efficacious to the progress of the sciences, if 
it caused to be prepared before-hand, by the most skilful 
artists, some of the philosophical instruments which the na¬ 
vigators might want. If the Academy, as we hope, shall deign 

to 
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to give effect to the proposition which w'e liave had the lionour 
to make, it will for the future not have to remark any omission 
in the labours which may be laid before it; and this arrange¬ 
ment will contribute to diffuse the spirit of research and the 
taste for accuracy, amongst that rising generation, full of talent 
and of zeal, with which our ports abound. 

[To be continued.] 


XLVI. Notices respecting New Books. 

Remarks on the Cultivation of the Silk Worm / with additional 
Observations, made in Italy, during the stimmer of\%25. By 
John Murray, F.S.A., F.L.S. Glasgow^ 1825 pp. 29. 

^T^HE substance of this useful tract formed an article in the 
Edinburgh Journal of Science, No. III.; and the author 
.has now made various additions to it, embracing the most 
material parts of Count Damlolo’s work on his improved cul¬ 
ture of the silk worm. In an appendix, an account is given of 
the chemical nature of silk, &c., and some particulars of the 
history of its use in the manufacture of clothing, togedier with 
an outline of its preparation for that purpose, as now practised 
in Italy. 

Descriptive Account of a Shower Bath, constructed on a princi¬ 
ple not hitherto applied to that machine ; to which is added, 
that of an apparatus for restoring suspended animation ; 
and an invention for forming a line of communication in ship¬ 
wreck,- and a Hre-escape, in cases of fire. By the same Author. 
Glasgow, 1826. 

In Mr. Murray’s shower bath, the column of water in the 
vase above is supported by the resisting atmosphere; and the 
superiority of his improvement consists, in the numerous repe¬ 
titions which may be made from the same supply of water:— 
The intervals may be shortened or prolonged at pleasure, 
while the duration of each is under the complete control of 
the patient, and the water may be suffered to fall in a continued 
shower of any required division of the streams, attenuating 
even to a gentle dew. 

Just Published. 

The Zoological Journal, No. viii. completing the second 
volume: conducted by Thomas Bell, Esq. F.L.S., J. G. Chil* 
dren, Esq. F.R. & L.S., J. D. C. Sowerby, Esq. F.L.S., and 
G. B. Sowerby, Esq. F.L.S. Also No. II. of Supplementary 
Plates to the Zotdogical .Jtmrnal. 

Treatise on Clock and Watch Making, theoretical and 
practical. By Thomas IleiJ, Edinburgh, Hon. Mem. of the 
Worshipful Company of Cleckmakers, London. 

Vol. 67. No. 336. April 1826. 2 O XLVII. Pro- 
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XL VI I. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

April 6.— A PAPER was read On observations made with 
an invariable pendulum at Greenwich, and at 
Port Bowen; by Lieut H. Forster, R.N., F.R.S. 

April 13.—The following papers were read; On the diurnal 
variation of the needle at Port Bowen; by Capt. W. E. Parr}’, 
R.N., F.R.S., and Lieut. H. Forster, R.N., F.R.S. 

On tlie dip of the needle at different latitudes between 
Woolwich and Port Bowen; by Lieut. Forster. 

On the magnetism imparted to iron by rotation; by the 
same: with remarks by S. H. Christie, Esq. M.A., F.R.S. 

April 20.—A paper was read On a formula expressing the 
decrement of human life; by Thomas Young, M.D. For. Sec. 
R.S. _ 

LINNJEAN SOCIETY. 

April 4.—The following papers were read :—On dichoto¬ 
mous and quinary arrangements in Natural History; by Hen. 
Thos. Colebrooke, Esq. F.R.S. F.L.S. &c. 

The learned author states that what has been called the 
dichotomous arrangement of nature can only be represented 
on a superficies: whereas the aflinities of natuial objects ramify 
in every direction, and cannot therefore be coi recti}’ repre¬ 
sented on a plane surface. He then shows that that distribu¬ 
tion which, taking one central or interior group, makes only 
a few equidistant exterior ones, is necessarily quinary. The 
centres of the exterior groups will re})resent the solid angles 
of a tetrahedron within a sphere of which the centre is the 
middle point in the interior group.—He finally <)bserves, that 
although the tendency to a quinary arrangement in natural 
history has hitherto been chiefly developed in /.oology, yet the 
same principle may be recognised in botany. 

Also a communication, by the same author, On Bosix>ellia, 
and certain Indian Tcrchinthacctc. Mr. Colebrooke is of opi¬ 
nion that the three genera Amyris, Idea, ami Bursera require 
to be thrown together and recast: the whole group com¬ 
prising nearly 40 s])ecics, several of which are unpublished. 
Among those descrilied are Boswellia serrata, Bursn'a serrata, 
Chalcas nitida, Amyris heptaphylla, A. pnneiata, Bergera in~ 
tegerrima, and B. Kcenigii. 

April IS. —A large collection of the plants of Nepal was 
presented from the East India Comjiany. The papers read 
w’ere a continuation of Mr.Colebrooke’s oi\ Boswellia, and cer¬ 
tain Indian Terebinthaceee ;—and observations on a species of 
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Simla Linn., now alive in the collection of Exeter ’Change, 
allied to, if not identical with, the Simia Lagothrix of Baron 
Humboldt; by Edward Griffiths, Esq. F.L.S. 


GEOLOGICAL SOCIETY. 

March 17.—A paper was read, entitled, “ On the strata of 
the Plastic Clay formation exhibited in the cliffs between Christ¬ 
church Head, Hampshire, and Studland Bay, Dorsetshire; 
by Charles Lyell, Es(j. F.G.S. &c. 

The strata of sand and clay which form the subject of this 
communication are relerable exclusively to the plastic clay 
formation. They occupy an interval in the coast of about 16 
miles in extent, between the T.ondou clay of Highcliff on the 
east of Muddiford, and the chalk of the Isle of Piirbeck. A 
coloured section of the strata exhibited in these cliffs accom¬ 
panies the paper. The author first describes in detail the cliffs 
of Christchurch, or Hengistbury Head, which consist of sand 
and loam, often much charged with bituminous matter, and 
containing large concretions of ferruginous sandstone and clay 
ironstone, tlisposed in fine parallel layers, in which, as well as in 
the sand and loam, occur black-flint pebbles, lignite, and flat¬ 
tened impressions of fossil trees. Below these strata are dark 
bituminous clays, alternating with red and brown sands, and 
with occasional layers of black-flint pebbles. After the outcrop 
of the above strata, the cliffs are low, and about three miles from 
Muddiford are con]pf)sed solely of diluvium. When they 
rise again in lieight, their direction corresponds with the line 
of bearing of the strata, so that the same beds are continuously 
exposed for eight miles, as far as the mouth of Poole Harbour. 

These beds consist of fine while sand, pinkish sand, and 
thinly laminated argillaceous marls, containing occasionally 
much vegetable matter; and the whole series exceeding 150 
feet in.tlnckness. 'Hie section is interrupted for a space of 
2f miles by the mouth of Poole Harbour and the bars of sand 
on each side of it. But in the cliffs near Studland the strata 
are again seen, consisting principally of yellow and purplish 
sand, white sand alternating with thinly laminated white clay, 
and sand with ferruginous concretions passing into sandstone, 
and pipe-clay. 

The junction of the chalk with the superior strata is very 
indistinctly exposeil, but a thin bed of striated soft chalk-marl 
rests immediately upon the chalk, as is the case in Alum Bay. 
The author concludes with observations on the diluvium^f 
this district, composed chiefly of chalk-flints; and he infers from 
its local characters, both here and in the rest for Hampshire, 
as well as in the district between the North and South Downs, 

2 0 2 that 
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that it owes its origin, in this part of England, to causes much 
more local in their operation than those generally assigned. 
He examines how far the phaenomena attending its distribu¬ 
tion are consistent with tlie supposition, that the diluvium was 
formed in consecjuence of the protrusion of the inferior through 
the superior strata, along the anticlinal axis which now sepa¬ 
rates the tertiary basins of London and Hampshire. Admit¬ 
ting that this elevation took place when ail the strata were be¬ 
neath the level of the sea, Mr. Lyell endeavours to show, that 
the returning waters, when tlie land w^as raised to its present 
position above the sea, would have strewed the debris of the 
older over the newer formations, as we now' find it; while tlM)sc 
of the more recent would not cover, except in inconsiderable 
quantities, the more ancient strata; and that the marked tlis- 
siraiiarity between the diluvium of the Wealds of Kent and 
Sussex, and that of Hampshire and the neighbourhood of 
London, may thus be accounted ft)r. As the freshwater for¬ 
mations in Hampshire and the Isle of Wight, as well as the 
Plastic and London clays, are covered by deep beds of a simi¬ 
lar gravel, consisting of chalk-flints, the author states several 
geological facts to prove, that these more recent formations 
existed when the chalk and tertiary strata were elevated, and 
notwithstanding their difference of inclination, even when the 
strata of Alum-bay assumed their vertical position; and con¬ 
sequently they were all covered indiscriminately by a similar 
stratum of diluvium. 

April 7.—A translation was read of a letter fn>in M. tie Gim- 
bernat, of Geneva, principally upon sulphate of soda, to G. B. 
Greenough, Esq. F.G.S. &c. 

A paper, entitled, “ On the geology of the valley of the St. 
Laurence;” by John.!. Bigsby, M.G. F.G.S. was reatl in part. 

April 21.—The reading of Dr.Bigsby’s paper was continued. 


ASTRONOMICAL SOCIETY. 

March 10.—A paper was read “ On an appearance hitherto 
unnoticed in the nebula ofOrion,” communicated by the Astro¬ 
nomer Royal. This appearance was detected by means of 
Mr. Ramage’s 25-feet reflector, which is now placed up at the 
Royal Observatory. It is well known that among a variety 
of stars, which appear at the same time in the field of view of 
the telescope with this nebula, there are four very bright ones, 
which form a trapezium, and, at a little distance, three others 
nearly in a straight line. These three stars, Mr.l’ond observes, 
are neithei situated on the edge of the nebula, nor are they pa¬ 
rallel to the eilge ; but they seem to be insulated from the ne¬ 
bula, the light ol’ w'hich retires from them in a semicircular 

form, 
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fonii, as if they had either absorbed or repelled the light from 
their immediate vicinity. 

The same appearance, the Astronomer Royal remarks, is 
observable in the trapezium, round the four stars of which the 
light has also receded analogously, leaving them on a com¬ 
paratively dark ground. He conjectures that the stars have 
been the immediate cause of the disappearance of the light; 
and therefore he wishes to draw the attention of astronomers 
to the plnenomenon, as it seems to deserve a marked attention. 

The Astronomer Royal has noticed a similar appearance, 
still more decidedly, in another part of the same nebula at some 
minutes distance from the trapezium. 

2. There was read a communication from Colonel Mark 
Beaufoy, a member of the Council of this Society. It contains 
1st. Observed transits of the moon and of moon-culmina¬ 
ting stars, over the middle wire of his transit instrument at 
Bushev Heath in Sidereal time. These were observed in the 
course of 1825, and amount to 822. 

2dly. Occultations of stars by the moon, in number 6. 

Sdly. Observations of two lunar eclipses, in 1825. 

4thiy. Observations of eclipses of Jupiter’s satellites, in 1825, 
at Bushey Heath. These amount to twenty-five, and the 
results are given both in Bushey and Greenw'ich, mean time. 

There was also read a communication from Major J. A. 
Hodgson, of the Gist Bengal Native Infantrj', Revenue Sur¬ 
veyor General, residing at Futt}’ Ghur, on the Ganges. This 
letter records seventy-five observations of the eclipses of Ju¬ 
piter’s satellites, nuule at Futty Ghur (latitude 27' 21' 35" N.) 
in the autumn of 1824 and spring tif 1825. Some of these 
observations were made by Major 1 lodgson himself,and others, 
under his superintendance, by young men who are his appren¬ 
tices in the Revenue Survey Department. The names of the 
several observers are given:—each observation has its appro¬ 
priate meteorological indications registered:—and the natures, 
powers, and qualities, of the telescopes emploj^ed, are respec¬ 
tively described. These observations, compared with corre¬ 
sponding observations of the same phamomena in any places 
whose longitude have been accurately ascertained, will serve 
to determine the longitude of Major Hodgson’s observatory. 

An Address delivered at a special Gcneial Meeting of the Astro^ 
nomical Society of London^ on presenting the Gold Medals to 
J. F.W. Herschel, Esq., J. South, Esq., and Professor 
Struve, on April 14, 1826, hp Francis Baily, Esq. ER.S. 
L.S. 4" G.S. M.It.I.A. and President oj the Societp. 

The Members of the Astronomical Societj' are convened 

together 
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together this evening for the purpose of witnessing the distri¬ 
bution of the Medals, which have this year been awarded by 
the Council, agreeably to the powers vested in them for that 
purpose. The subject, which has called for this public ex¬ 
pression of their opinion and approbation, is that of Douole 
Stars; which has been pursued with uncommon zeal and energy 
by three distinguished members of your body. 

The history of this particular branch of astronomy is but 
of recent date. For, it cannot be unknown to any of you that 
this subject occupied a considerable portion of the time and 
attention of our late illustrious President, Sir William Her- 
schel; and that, in fact, it was he who first directed the at¬ 
tention of astronomers to this important branch of the science; 
having himself commenced and carried on, with great ability 
and diligence, a minute survey of the heavens, for the express 
purpose of detecting those almost imperceptible combinations 
of stars, wjiich had hitherto escai)ed the observation of ordi¬ 
nary observers. 

Assisted by his own inventive genius, and the labour of his 
own skilful and unerring hand, lie contrived and brought to 
perfection telescopes of a size which may be truly termed gi- 
gantiCi and possessing powers of vision and penetration far su¬ 
perior to any that had ever yet been used by astronomers: and 
with which he made those astonishing and remarkable disco¬ 
veries that have filled the contemplative mind with wonder and 
admiration. 

It did not escape the sagacity of this illustrious astronomer 
that these important discoveries, which he was the first to dis¬ 
close to the world, might be made conducive to the investiga¬ 
tion of the parallax (f the Jixed stars ; a subject which has, 
from the earliest period, occupied the attention and curiosity 
of astronomers. And it was, in fact, this consideration that 
first led him to the pursuit of this important branch of astro¬ 
nomy ; but this object was soon lost sight ofj in the singular 
and remarkable phajnomena which he afterwards brought to 
light*. 

Before he commenced his observations, however, he was de¬ 
sirous of ascertaining what other astronomers iiad clone be¬ 
fore him in the same pursuit. But, not having the facility of 
reference to many works, he himseli (as he emphatically ex- 

• Indeed the obvious use which might be made of such observations had 
occurred to Galileo, who first suggested the idea tliat the apparent distance 
of two apparently contiguous stars might perceptibly vary accortling to the 
position of the earth in its orbit. But, his theory was founded on very im- 
perAHto and unsatisfactory data: and he himself made no progress in the 
solution of this important problem. 


presses 
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presses it) opened the Great Book of Nature, and explored 
that vast and splendid Volume, as the best Catalogue that he 
could find for the occasion. At the time that he began his 
important and interesting enquiries, he was not aware of more 
than four stars that came under the description of double 
Stars : yet, with this small stock he began his pursuit ; and, in. 
the course of a few years, formed a catalogue of 269 double 
and triple stars, which he presented to the Royal Society, and 
which is published in the Philosophical Transactions for 1782. 
In this Memoir, and in all his subsequent ones, he gave not only 
the Distances between the two stars, as measured by various 
methods, but also the Ans^le of Position, or the angle formed 
by the parallel of declination, and an imaginary line joining 
the two stars. These records have now become of conside> 
rable importance, as enabling future observers to compare their 
results, and thus determine the change which those quantities 
have undergone during the interval that has elapsed since they 
were made. 

Ever ardent in the cause of science, this distinguished astro¬ 
nomer followed up his favourite pursuit by a second collection, 
consisting of additional double stars; which was published 
in the Philosophical Transactions for 1785. 

In the years 18C3 and 1804* he communicated to the Royal 
Society “ An account of the changes that have happened 
during the last 25 years, in the relative situation of double 
starsand it was in these papers that he first made knowm 
to the world tho.se astonishing ami important lacts which have 
so justly excited the admiration of astronomers. In order to 
set this in a clearer light, I would remark that it had been 
hitherto a commonly received opinion, that the diflerence in 
the apparent magnitude of the fixed stars was cau.sed by the 
difference in their di.stance from the eye of the observer: that 
a star of the first magnitude, for instance, was situated nearer 
to us than one of the second magnitude; and this again, 
nearer to us than one of the third magnitude; aiul so on in 
succession till we came to the smallest point visible in the most 
powerful telescopes: and moreover that those apparent com¬ 
binations of stars, by twos or by threes, or any larger clusters 
(numbers of which present themselves to the eye of the ob¬ 
server) were merely the consequence of their lying nearly in 
the same line of vision, and that they were nevertheless se¬ 
parated from each other by an immense and immeasurable 
distance. But this, however much it may be true in some par¬ 
ticular instances, is not universally the case: for, in the course 
of the observations alluded to in the two papers just meilh 
tioned, the most remarkable and unexpected phaenomena pre¬ 
sented 
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sented themselves. The apparent distances of many of the 
double stars were found to differ from what they had been at 
a former period; at the same, time also that their angles of 
position were discovered to have undergone a perceptible 
variation, and evidently indicating a revolution round each 
other. This was the case whether the star had a considerable 
proper motion of its own; or wliether it was apparently at rest 
with respect to the oilier stars around it: thus showing incon- 
testibly that the two stars acted on each other agreeably to the 
universal law of gravitation. 

In fact, in the language of Messrs. I-Ierschel and South, 

the existence of binary systems (in which two stars per- 
“ form to each other the office of sun and planet) has been 
“ distinctly proved; and the periods of rotation of more 
“ than one such pair ascertained with something approach- 
“ ing to exactness. The immersions and emersions of stars 
“ behind each other Iiave been noted; and real motions 
“ among them detected, rapid enough to become sensible and 

measurable in very short intervals of time.” The most re¬ 
markable and regular instance of this kind is that of the double 
star ^ UrsiCE Majoris: where the stars perform a revolution 
round each other in the short space of 60 years : and already 
three fourths of the circuit has been actuallj^ observed from 
the first period of its discovery in IfSl to the present day. 
The double star p Ophinclii presents also a similar phaniorne- 
non, with a motion in its orbit still more rajiid. In this case 
the two stars are very unequal in their magnitude. Castor^ 
y P'irginis, ^ Cancri^ ^ Boofis, S Serpentis and that remarkable 
double star 61 Cygni, together with several others exhibit like^ 
wise the same progressive increase in the angle of position. 
The instances are indeed too numerous for me to enlarge upon 
in this place; and I allude to them merely with a view of 
drawing your attention to this important and interesting branch 
of the science. 

These binary systems, it must be confessed, open a vast field 
of inquiry and speculation relative to the true system of the 
universe. The mind is lost in the contemplation of such im¬ 
mense bodies performing their revolutions round each other 
at such immeasurable distances. Our vast planetary ^stem 
shrinks to a mere point, when compared to the orbits of these 
revolving suns. When w'e consider likewise the remarkable 
appearances exhibited by clusters of very minute stars, by ne¬ 
bulous stars and by nebulae, and the singular changes which 
tliey seem to be undergoing, and wliich arc too evident to ad¬ 
mit of a doubt, and too important to be overlooked, we must 
confess that there is still much to learn in the science of astro¬ 
nomy. 
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nomy. It is true that our late illustrious President has drawn 
some important inferences from those reinarkable appearances 
which he was the first to discover, and has advanced a theory 
relative to the system of the universe, which whether it be 
realized or not, (and centuries must elapse before we can even 
approximate towards the truth of it,) must ever show the vigour 
of his bold and comprehensive mind. 

The last production of this Great Man, relative ta double 
stars, was communicated to this Societ}^, in the year 1821; and 
is inserted in the first volume of our Memoirs. 

Such was the state of this interesting branch of the science 
at the time it was taken up by Messrs. Herschel and South. 
The singular and extraordinary changes that had been ob¬ 
served by Sir William Herschel in his review of the heavens 
in 1802 and 1804, had determined Mr. Herschel to follow up 
the intentions of his father, by a review of all the double stars 
inserted in his catalogues: and as earfy as 1816 he had com¬ 
menced this arduous undertaking. Mr. South also being dis¬ 
posed to pursue the same enejuiry, suggested the plan of car¬ 
rying on their observations in concert: and, with the aid of 
two excellent achromatic telescopes, belonging to the latter, 
they employed th§. years 1821, 1822, and 1823 in this re- 
searcli. The result of their labours was presented to the Royal 
Society, and published in the Philosophical Transactions for 
1824 at the expense of the Board of Longitude. 

The number of double stars observed jointly by these two 
astronomers amounts to 380: and we may judge of their 
value and importance when "we learn that the authors were 
more anxious to obtain accurate results, than to extend the 
field of their inquiries in the first instance. But, when we 
find that, even to obtain these results, many thousand mea¬ 
surements of distance and position were made, we must justly 
admire the patience and perseverance of the authors in this 
their laborious, but highly important pursuit. The remark¬ 
able phenomena, first brought to light by Sir William Her- 
schcl, have been abundantly confirmed; and many new ob¬ 
jects pointed out as worthy the attention of future observers. 

Whilst these important inquiries were carrying on in Eng¬ 
land, oncp of our Associates, Professor Struve, was engaged in 
similar observations at Dorpat in Russia. The result of his 
labours is contained in the several volumes of the Observations 
made at that observatory; and will be read with pleasure and 
advantage by every lover of astronomy*. The remarkable 

coincidence 

* Although not immediately connected with the object of this Address, 
I cannot omit this opportunity of noticing the labours of M. Amici on 

Vol. 67. No. 336. April 1826. 2 P double 
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coincidence in most of the measurements maile by M. Struve, 
and those made by Sir William Herschel and afterwards by 
Messrs. Herschel and Soutli (although with very difterent in¬ 
struments and micrometers), confirms the general accuracy of 
the observations, and marks the degree of cofifidence that may 
be placed in measurements of this kind. Some slight discre¬ 
pancies have indeed been observed on a comparison of the 
total results, and some singular anomalies have presented 
themselves: but these, so far from invalidating their accuracy, 
tend to give them greater confirmation, and may probably, at 
some future period, lead to the detection of some hidden law 
which regulates the motions of these remarkable bodies. 

It is for these important observations and discoveries, and 
for the great zeal and talent displayed by these distinguished 
astronomers, in the pursuit of this interesting subject, that your 
Council has resolved to bestow on each of them the Gold Medal 
of the Society: and which I have now the honor of doing. 

[The President, then addressing Mr. Herschel, said:] “ In 
“ the name of the Astronomical Society of London, I present 
“ to you this Medal. You will accept it. Sir, as a mark of 
“ the deep interest which this Society takes in the object of 
“ your labours. Be assured that wc are-pleased to see (from 
“ the Paper presented to us this evening) that the subject still 
“ occupies your attention, and that it is likely to be pursued 
** with so much energy and zeal, by”one who can so fully ap- 
“ pretiate the importance of such inquiries, and who is so 
“ competent to conduct investigations of this kind. We trust 
” that you will have health and strength to pursue the path 
“ which you have thus commenced with so much honour to 
yourself, and so much benefit to science. Inheriting, as you 
“ do, those rare and exalted talents which distinguisned your 
“ venerable and honoured fadier, and aided by me resources 
“ of your own powerful and enlightened mind, you have al- 
“ ready opened another and very interesting fiehl of inquiry 
“ and research in this particular branch of astronomy, by pro- 
“ posing a new method of applying such observations to the 
“ investigation of the parallax of the fixed stars : a subject 
“ which cannot be fully appretiated till after the lapse of many 
years, and which we hope will not be lost sight ctf by those 
“ who are engaged in investigations of this kind. The name 

double stars. With some excellent and beautiful telescopes and micro¬ 
meters of his own workmanship and construction, this indefatigable and 
careful observer has exiended his examination to upwards of 200 double 
stars; and has detected motions in some of them, not yet noticed by other 
astronomers. It is to be hoped that his very valuable labours will be col¬ 
lected and published, for the benefit of science. 

“ of 
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“ of Herschely doubly connected as it thus is, with the history 
** of astronomy, can perish only with all records of the science. 
« The splendid example of the father has been emulated by 
** the son : and you have the proud and enviable satisfaction 
of knowing that you will share the Glory of his Immortal 
** Name.” 

fThe President next presented the Medal to Mr. South in 
a similar manner, and said:] “In presenting you with this 
“ Medal, Sir, I can only repeat the sentiments which I have 
“just delivered to your friend and fellow-labourer Mr. Her- 
“ schel. The ardent zeal which you have always evinced in 
“ the cause of astronomy, the patience and perseverance 
“ which you have shown in conducting so many and so valu- 
“ able observations, of no ordinary kind, and the_ skill and 
“ accuracy which you have displayed in those delicate mea- 
“ surements, are subjects liiat are duly estimated by this So- 
“ ciety. Possessed of a princely collection of instruments, of 
“ exquisite workmanship and considerable magnitude, such 
“ as nave never yet fallen to the lot of a private individual, 
“ you have not suffered them to remain idle in your hands, 
“ but have set an example to the world how much may be 
“ done by a single person, animated with zeal in the cause of 
“ science. Scarc^ indeed have those labours issued from the 
“ press, for which this Society is now assembled to congra- 
“ tulate you, than they have been followed by a communi- 
“ cation of others (i^w lying on the table) rivalling them ij 
“ magnitude and importance; extending your examination t( 
“ 460 additional stars (many of which are new), and confirmin/ 
“ in a satisfactory manner the remarkable changes which ha< 
“ been noticed in your previous review. The subject whici 
“ you have thus commenced w'ith so much success, with so 
“ much benefit to science and so much honour to j’ourself, i 
“ as vast as it is important. The number of double and triple 
“ stars seems to increase with the attention that is paid to 
“ them: and already their amount is sufficient to ajipal an 
“ordinary observer. Boldly' pursuing the path of science, 
“ your energy has, however, increased with your difficulty; so 
“ tliat few of these singular bodies have escaped your patience 
“ and penetration: and the Society hope and trust that the 
“ same talents will be exerted in a further prosecution of the 
“ subject. There is no doubt but that a careful examination 
** and re-examination of these remarkable bodies will tend to 
** throw some new and interesting light on the system of the 
universe: and it must ever be a pride and satisfaction tt) 
“ you to reflect that you have been instrumental in advancing 
“ the boundaries of tliis department of science, and that your 
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“ own Name will always stand conspicuous in the history of 
“ these discoveries.” 

[The President afterwards presented the Medal, in a similar 
manner, to Mr. Herschel, as proxy for Professor Struve, and 
addressed him as follows:] “ Assure M. Struve of the lively 
interest which we take in all that is passing at the Observa- 
“ tory of Dorpat: that we admire the patience, the exertions 
“ and the address, with which he has overcome the difficul- 
“ ties he has had to encounter, in the progress of his disco- 
“ veries: and that we look forward w'itli confidence to a con- 
“ tinuance of the same brilliant career in the cause of astro- 
“ nomy. Furnished, as he now is, with one of Fraunlioler’s 
“ colossal telescopes, and thus armed with the most powerful 
“ means, we anticipate the most successful results from his 
“ laborious exertions. Unconscious of what was going forward 
“ in this country, he had opened for himself a vast field of 
“ inquiry, wdiich he has pursued with the most splendid suc- 
*‘cess; and which places his name amongst the most cele- 
“ brated of modem astronomers. The Paper which has been 
** read to us, this evening, shows that his ardour is unabated: 
“ since he there announces the important fact of the observa- 
“ tion of 1000 double stars of the first four classed, (most of 
“ which are entirely new,) and amongst wlfSJfh are 300 of the 
first class. To a mind, formed like his for the pursuit of 
science, little need be said to animate him to a continuance 
“ of his labours: but, it may be pleasina to him to know that 
“ we are alive to the progress of his cnscoverics: and I am 
“ sure that you will convey to him, in much better terms than 
“ I can do, the expressions of our esteem and admiration for 
“ his services in the cause of science;—services which assure 
“ us that the name of Struve will be imperishable in the an- 
“ nals of astronomy.” 


ROYAL INSTITUTION OF GREAT BRITAIN. 

April 7.—Mr. Faraday spoke in the Lecture-room on the 
subject of vapour of extreme tenuity, opposing the general 
opinion that vapour may be diminished in its tension ad 
7iitum, and stating that there w’as reason to believe that a limit 
existed, varying with different bodies, but beneath which they 
gave off no vapour. He began from Dr. Wollaston’s argu¬ 
ment of the finite extension of the atmosphere, and then show ed 
that either gravity or cohesion were sufficient to overcome a 
certain degree of elasticity, advancing experiments in illustra¬ 
tion of the power of cohesion over vapour. He concluded 
that some bodies might have their^imit of vaporization within 
the range of temperature which we can command, and even 

near 
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near ordinary temperatures; whilst others, as the earths and 
some of the metals, are perfectly^fixed under common circum¬ 
stances. The bearing of these opinions upon one of the 
theories of meteorites was pointed out. 

Mr. Cuthbert exhibited his fine American microscope, and 
his short reflecting telescope in the Library; and several spe¬ 
cimens of Mosaic gold were also brought for inspection, by 
Mr. Parker. 

April 14.—Dr. Granville gave a condensed account of his 
researches into the history and processes of mummification, 
and illustrated it by his fine specimens, an account of which 
has alread}' been before the public in our Journal. 

April 21.—Dr. Harwood read an essay on the natural hi¬ 
story of the Asiatic elephiint, including some account of the 
individual lately existing at F 'ceter ’Change: a cast of the head 
of this animal was in the room, with a number of other large and 
small s}>eciniens, and a series of finely coloured drawings. 

A specimen of illuminated writing, being the fac simile of a 
page of a missal, was placed upon the table in die Library. 


XLVIII. Ifltelligencc and Miscellaneous Articles. 

THE NEW EXPEDITION INTO THE INTERIOR OF AFRICA. 

T^fSPATCHES, public and private, have been received 
from Captains Clapperton anti Pearce, tlated Badagry 
Roads, in the Bight of Benin, the 29th of November last. On 
the evening of that day tliey were to land at Badagry, wJiere, 
fortunately* they found Mr. Houtson, a British incrchant, well 
known in that part of the country, who not only arranged for 
them a safe passage in palanquins, through the king of Bada- 
gry’s dominions, but agreed to accompany them to the next 
kingdom, Hio, or Eyo, about five days’ journey of twenty-five 
miles each, and there to settle a palaver with the king of that 
country, who is in constant communication with Nyfto and 
other parts of Houssa. From him they learn, that once ar¬ 
rived at Hio, lie apprehends tliere is little reason to fear any 
check to their future progress. From Hio to Tasso is about 
nine days’ journey, and from Tasso to Nyffe nine days’ more; 
so that the whole distance from the coast to Nyffe is twenty- 
three days, or about 570 miles. At Whydah they met with 
a M. de Souza, a Portuguese; and also Mr. James, who makes 
so remarkable a figure in Mr. Bowditch’s book, who both 
recommended a visit to thoSking of Dahomey, as the direct 

road 
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road to the Sultan Bello's dominions was through a part of 
his; and as M. de Souza was most intimate with this sove¬ 
reign, he offered to accompany any of the gentlemen to his 
capital; Abomey, to obtain permission for them to pass through 
his territory: mr this purpose Dr. Dickson was dispatched 
with orders to join the party in the interior. They were all 
in the best health and in high spirits. 


ON THE TEMPERATURE OF MINES. BY M. P. MOYLE, ESg- 

During the hist summer and autumn, I repeated most of 
my former experiments on the water in the old and relin¬ 
quished mines as before stated {vide Annals, vol. v. N. S.), and 
almost precisely with the same results. SufRce it to say on 
this head, that the greatest heat found in those collections of 
water from the depui of 20 to 170 fathoms from the surface, 
w’as 5^ Fahr. in llelistian mine, in the parish of Gwinear, 
while the coldest temperature found was 52*^ at 134 fathoms 
in Huel Ann, in Wendron. 

1 conceived that by selecting a stagnant collection of water 
in a deep part of a mine at work, tlie temperature of which 
spot while it was occupied by the workmen was known, might 
more effectually give us the true temperatiye of the surround¬ 
ing strata, than by any other means. I, therefore, selected a 
winze* at the 110 fathom level, in Huel Trumpet tin mine, in 
the parish of Wendron. This winze was sunk between four 
and five fathoms, when it was found necessary to relinquish it 
from the water being too quick; and until the 120 fathom level 
w'as driven far enough under it to drain it of its water. 

A hole was bored in the solid granite at the bottom of this 
winze two feet deep; a thermometer was put into it, and the 
hole was soon found to fill with water from a natural infiltra¬ 
tion without a drop falling into it from above. As this hole 
filled with water, the thermometer fell to 56°, but in a few 
hours it rose to 70°, while the air at the bottom of the winze 
w'as 72°. I fastened a line to the thermometer, and allowed 
it to remain in the hole. The place was now relinquished, 
and was in the course of a few hours full with water, and great 
care was taken to prevent any of the water in common to the 
mine from running into this reservoir. On the following day 
this water was found at the surface 70°, at two fathoms in 
depth 68°, and at the bottom 67°: at the expiration of nearly 
three months, it was thought necessary to examine it again, 
as the approach of the end of the 120 fathom level might other- 

• A winze is a small shaft sunk simply from one level to another, often 
required for ventilation, as well ns for tne judicious working of a mine. 

wise 
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wise destroy the opportunity sought. The water was now 
found at all depths to be 54®, A lew weeks after this, the wa¬ 
ter was found to be sinking, when additional care was taken 
to prevent any water from falling into the winze; when it had 
sunk to within two feet of the bottom, the thermometer which 
was allowed to remain in the hole was suddenly withdrawn, 
when it was found to be at 54®. Two days after this period, 
this hole was dry, and showed the temperature of 70°. 

Not willing to rely too much on this single experiment, **1 
sought another opportunity of repeating it in Huel Vor tin 
mine, situated in slate. Here a winze similarly circumstanced 
' to the one just related occurred at the 124 fathom level. This 
winze was sunk just six fathoms before relinquished, at which 
time the temperature was 75°; but after being filled with wa¬ 
ter for about two months, the registering thermometer indi¬ 
cated only 56°; and this possibly might be influenced in some 
measure by its being found impossible wholly to exclude a fall 
of water running into it from above. 

I do flatter myself that these experiments fend much to 
strengthen my former assertions of the earth in generaljpos-* 
scssing and preserving the mean annual temperature or the 
latitude; and altliough these experiments give a degree or 
two above this mark, we cannot but suppose the local causes 
of heat in a mine at full w’ork must tend to influence the re¬ 
sults; but it should be observed that it falls far below what 
we are taught to ex}iect at these depths, by those holding a 
diflerent opinion from myself.— of Phil. 


PHYSIOLOGY OF THE BKAIN :—EXPERIMENTS OF MM. FLOU- 

RENS, MAJENDIE, ETC. 

Analysis of the Physiological labours of the Royal Academy 
of Sciences of Par is, for the year 1824, by M.Le Baron Cuvier, 
—We have reported in our analysis for 1822, with the interest 
which they tleserve, the experiments of M. Flourcns to deter¬ 
mine with more precision the functions proper to each parti¬ 
cular part of the brain ; and we have seen that the result ap¬ 
pears to be, that the brain {cereh'um) properly speaking, is the 
receptacle for the impressions transmitted by the organs of 
sense; the cerebellum the regulator of locomotion; and the 
medulla oblongata the agent of muscular irritability; that the 
tubercula quadrigemina in particular participate in this irritant 
power of the medulla oblongata, and produce as it does, con¬ 
vulsions when stimulated. The author expected that these 
properties might contribute toward the solution of a problem 
ill comparative anatomy which had for some time occupied the 

attention 
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attention of naturalists, to determine the true nature of the 
different tubercles which compose the brain of fishes. 

We have given an account more than once, and especially 
in 1820, of me doubts wliich exist with respect to those two 
tubercles which are interior to the cerebellum, and are generally 
hollow, containing in the interior one or |;wo pair ot smaller 
tubercles. The^ have long 'been considered to be the true 
brain, the tubevcleii^ which they -Qover) to be the tubercula 
quadrigemiifa, and fSiose placed anterior them the olfactory 
tubercles, analogo^a to those which we find in front of the 
cerebrum in the raj^ niple, and other maqpti^alia* 

For sooie years M. Arasky, and subSieq^ently M. Serres, 
have come to the conclusion, but from anatomical comparison 
only, that th^ anterior tubercles constitute the cerebrum, and 
tliat the large hollow pair correspond to the tubercula quadri- 
gemina. It follows from the experiments of M. Flourens made 
on carps, that iiTitation of the anterior tubercles, or of the su¬ 
perior part of the hollow tubercles, produces no convulsions, 
but if the base of the last be pricked, violent spasms are in¬ 
duced ; which w^Onld also lead us to consider the lesser internal 
tubercles to be tubercula quadrigemina, as well os the hollow 
tubercle which incloses them. The removal of the anterior 


tubercles does not at first perceptibly change the animal’s con¬ 
dition or manner; but it appears to moveless frequently and 
not voluntarily; it even appeared to the author, as well as he 
could judge from the state of restraint iji which he was obliged 
to keep the fish thus mutilated, that it could neither hear nor 
see. The removal of the hollow tubercles produces a much 
more decisive effect on the oeconomy of the animal; it moves 
no longer, respires with difficulty, and lies on its back or side. 
M. Flourens does not hesitate to conclude that it is to the tu¬ 


bercula ciuadrigemina that these hollow tubercles correspond, 
and considers that the great influence whic;h they exert on the 
system of fishes arises from their extraordinary state of deve¬ 
lopment in this class of animals. With respect to the single 
tubercle which has universally been regarded as cerebellum^ it 
exhibits phenomena similar to those oi the cerebellum of qua¬ 
drupeds and birds. Injury of it does not excite convulsions; 
when removed the fish can scarcely remain on its belly; it 
^swims in an extraordinary way; and if turns on its centre as 
birds do who have lost the cerebellum. The protuberances 
which are placed behind the cerebellum in fishes, from which 
their 8th pair of nerves appears to originate, remain to be ex¬ 
amined ; those which in the superior classes afford only doubt¬ 
ful or imperceptible analogies. Irritation of all their parts 
■ produces violent convulsions, particularly in the opercula of 
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the gills, which derive their nerves from this source. If the^ 
be destroyed, the motions of the opercula are lost, and respi¬ 
ration ceases. The same effect follows from divitling them 
longitudinally. M^Floiirens concludes that the cerebral organ 
of ins})iration is found hei’e, circumscribed, distinct, and de¬ 
veloped to a true lobe, while in other anini^ils it is scarcely 
separateil irom the inassr. similar phmnom^a are to be ob¬ 
served in the Gadus and cel, i' , 

The conclusion Uvbe dniwji by the nuthor.andl those who 
coincide in his views respecting the hollow;|;ubercl^ is, that 
the point in whictv^e brain in fishes ijnkos'f es^iitially differs 
from that <)r other%lasses, consists intlie great development of 
the part which presides o\ er the rc^iratoiy function; which 
M. FJourens ac(pnnts ^r by the more laborious rel^piration of 
aquatic animals^* who act oi^ tlic air through die intervention 
of water, unlike animals respiring, Jn-air which immediately 
. penetrates the lung. 

It is thus, say.s he, that tlic brain is larger iu animals en¬ 
dowed witli much intelligence, tlir; cerebellum in birds, which 
are sO.'mucly more agile tlian any other, and that this Siame 
cerebellum always disapjicars iu reptiles, sluggisli animals, the 
very name of which implies torpor. The author finally ex¬ 
presses an opinion that the parts whicii render the animal 
tenacious of life, {fffd especially the spinal marrow, are with 
respect to volume in au invfcrsc ratio to those upon which the 
intelloclual functions depend; animals destitute of the means 
of defence from violence rcijuirc a blunted or coarse descrip¬ 
tion of vital conditioi), which siioiild be to them what w^e might 
designate a defence against the effects of its own peculiar con¬ 
dition. 

M. Flourens being obliged to make so many and such ex¬ 
tensive wounds ol' the bruin to resolve questions so important 
to humanity, took the opportunity of making numerous ob¬ 
servations respecting injuries of this organ and the regenera¬ 
tion of its coverings, us also upon the corresponding phaeno- 
mena in the animal’s facnliios as the reproductions advance. 
To analyse these observations made day after day would re¬ 
quire a copy of them, and the details wmuld pj*ove equrdly in¬ 
teresting ill this point of view, if our limits permitted' us to 
enumerate them. In general, where a portion is removed, a 
clot of blood is formed, and a scab produced, beneath which 
lymph is deposited. The bone oxlbliates; beneaUi this ex¬ 
foliation and scab a new skin llirins which casts them off, and 
beneath this skin a new bone forms; but this new skin does 
not consist of true corium orrete mucosum, nor is the hone 
formed with two laminaj and a diploe. The new skin is con- • 
,Vol. 67. No. 3S6. April 1826. 2 Q tinued 
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tinued from the old, and requires for its formation tliat the 
lymph from which it is produced should be maintained in its 
position either by the scab or some other means. The entire 
portion of brain remove<l is not regenerated, but a cicatrix is 
formed upon tlie cut surface. A simple division is repaired 
by reunion. The superior ))art of the ventricle, when re¬ 
moved, is repaired by a jn’oduction from the margins of the 
remaining jjart. Finally, as we have observed in 1822, the 
animal recovers by little and little its faculties as the parts ci¬ 
catrize, at least they do so il' the injury has not been very 
great. 

M. Majeiidie has also made many experiments respecting 
the functions peculiar to the different parts of the brain, and 
has communicated to the Acadcn)y one of the most remarkable, 
which in every respect corresponds with one-made on the ce¬ 
rebellum by M. Flourens, and which serves as a support to it. 
When the great commissure of the cerebellum {pons x-arolii) 
is divided anterior to the origin of the 5th pair of nerves, the 
animal loses all power of supporting itself on its four limbs; 
it falls on the side upon which the <livision has been made, and 
rolls over and over during entire days, ceasing oilly when pre¬ 
vented by some obstacle. The harmony in the motion of its 
eyes is also destroyed; the eye of the injured side is irresistibly 
directed downward, while that of the oji^site siile is turned 
upward. A Guinea ]>ig thus treated turns over and over sixty 
times in a minute. This rotatory movement is produced by 
division of one of the crura cerebelli, but if both be dividetl the 
animal remains without motion; the equilibrium of these two 
organs being as essential to the repose as to the regular move¬ 
ments of the animal. Similar phenomena are exhibited when 
the cerebellum itself is divided I’rom above downv.’ard. If 
three quarters of it be left on the left side, and one (juartcr on 
the right, the animal turns over to the right, and its eyes are 
distorted as stated above; a similar section leaving the one 
quarter on the left side re-establishes the equilibrium, but if 
leaving the quarter on the right untouched il is cut on the left 
down to the crus, the animal turns to the left, or in other words 
it turns to the side where least is left. A vertical section of 
the cerebellum puts the animal into, an extraordinary condi¬ 
tion : its eyes appear to project from the orbit; it leans some¬ 
times to one side and sometimes to the other; its limbs are 
stretched out as if it endeavoured to go backward. M. Ma- 
jendie quotes an observation of M. Serres, which proves that 
the same effects might take place in the human subject; an in¬ 
dividual after excessive drinking was seized with a propensity 
to turn over and over, which continued till death; on dissec¬ 
tion, 
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tion a rupture of one of the crura cerebri was discovered. 
M. Majendie lias not confined his observations to the centre 
of the nervous system, he has made some very curious obser¬ 
vations respecting the nerves distributed to the organs of 
sense. Hitherto the first pair of nerves or olfactory has been 
considered as dedicated to the organ of smell. M. Majendie, 
wishing to make an experiment which appeared to him a 
work of supererogation, to prove the correctness of an opinion 
doubted by none, cut the olfactory nerves of a young dog. 
What was his surprise the following day to find the animal 
sensible to strong odours! The experiment repeated on other 
animals afforded similar results. The author suspected that 
this sensibility was to be attributed to the branches of the fifth 
pair distributed to the nostril; he accomplished the division 
of these nerves on either side, notwithstanding their depth, 
in dogs, cats, aiid Guinea pigs., and thus destroyed all sensibi¬ 
lity ill the nostril. Animals which sneezed, rubbed the nos^ 
and turned away the head when compelled to inhale the va¬ 
pour of ammonia or .acetic aciti, remained passive wdien the 
fifth pair was divided, or at least manifested only the effects 
resulting from stimulation of the larynx. This eflect of strong 
odours remained even in hens, from whose heads the w'hole 
cerebral hemispheres and olfactory nerves had been removed. 
We might certainly suspect that the volatile alkali acted only 
clieniically on the pituitary membrane, and attribute the effects 
more to pain than smell j in that case the pain alone would de¬ 
pend upon the fifth pair; but M.Majendie, who saw the force 
of this objection, observes, that it is much w’eaker w’ith re¬ 
ference to the animal oil of niji})el or essential oil of almonds, 
w’hich aflected the organ before the fifth }>air was divided, and 
lost all effect when it was cut, although the first pair remained 
untouched. What would still better rebut the objection, would 
be to prove that animals which have had the olfactory nerve 
divided, still continued to seek and distinguish their food by 
the nose. The experiments on this head do not apjjear as yet 
conclusive, but he promises to prosecute the investigation. 
The dissections of Dr. liaraond, reported by M. Majendie, 
prove also that w'hen the hemispheres arc gorged w’ith blood, 
or that deep and rooted alterations take place in their cortical 
substance, the sensibility of the nostril to the most delicate 
odours is not impaired. But it is not to the sense of smell 
alone that the participation of the fifdi pair is essential; it con¬ 
tributes to all the senses of those organs to which it is distri¬ 
buted ; when divided, the sen.se of touch is also destroyed, but 
on the anterior part of the head only; behind the ear and on 
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the back of the head it is unimpaired as in other parts of the 
body. The most irritating chemical agents will .not produce 
tears; the eyelids and iris become immoveable; one might even 
suppose the eye to be artificial. After some time the cornea 
becomes white and opaque, the conjunctiva and iris inflame 
and suppurate, and finallj', the eye shrinks into a small tuber¬ 
cle, which fills only a small part of the orbit, and its substance 
resembles newly coagulated milk. In this state the animal is 
no longer guided by its whiskers, as it should if merely de¬ 
prived of sight; it advances w’itli the chin resting on the ground, 
and pushing its head before it; the tongue is equally insensi¬ 
ble, and hangs out of the mouth; sapid bodies appear to have 
no apparent eflect on its anterior part, although they exert 
their influence on its centre and base. The o]iidermis of the 
mouih thickens and the gums separate from the teeth. The 
author even thinks, that he has observed that the sense of 
hearing is lost by the division of the fifth pair, which if cor¬ 
rect, shows that all the senses are under the influence of this 
nerve. It has long been known that it was in the lingual 
branch of the fifth pair that the sense of taste essentially re¬ 
sided, and more recently the experiments of Mr, Bell prove, 
that the sensibility of the face depends upon the numerous 
branches of this nerve distributed upon it, but those distri¬ 
buted to the nose, eye, and ear, were not considered equally 
essential to the integrity, or even to the^perfect exercise, of 
the seni.e>» of' sight, ;ii)d hearing, as has been shown by 

Tvl. Majendic. 'i'he ilelails of'these oXjieriiiiejits, and i>l't>lht’r.s 
not less inlerosLlng, may be found in a jouriiid of pli\sioiogy, 
of wliieh the uuilior })ul)li.shes four mnl)bers in tin* year, and 
where lie collects whatever is fouiuled on positive facts, esta¬ 
blished by accurate observations. 

M. I’lourens has also endeavoured to apjilv liis method of 
successive removal to determine the use of the different parts 
of the ear. W^e know that this complicated tirgaii is com¬ 
posed in w'urm-blooded animals of an external passage leadimr 
to the membrane of the tympaimm, which forms ilie laitrancc 
into a second cavity named tympanum or box, and from which 
n chain of bones commences, the last of which, the stapes, is 
applied to the fenestra ovalis, or entrance of the second cavity 
called vestibule, into wiiicli three canals called .semicircular 
canals and one of tlic orifices of a third cavity of a spiral form 
called codiUa oj)en, the other orifice of the cochlea ojiening 
immediately into the tympannin by the fenestra rotunda, Tlnre 
are also mastoid cells formed in the substance of the bone, 
which communicate with the tympanum, and a canal called the 

fallopian 
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fallopian tube which leads from the tympanum to the back of 
the nostril or fauces. M. FJoiirens in a previous investiga¬ 
tion, endeavoured to ascertain what [;ai‘t,of the organ of hear¬ 
ing should be considered i:u)st essential to the })e) teclion of 
the sense. Pigeons were made the subject of exj)criinent; birds 
having the ear cnvelt»ped in a delicate cellular structure easily 
removed. He destroyed the meatus auditorius, the first bones, 
and the tympanum, without destroying the sense; the sttqies 
was then removed, and hearing was sensibly injured; merely 
raising this bone from its situation, and then replacing it al¬ 
ternately diminished and re-established the faculty; on re¬ 
moving the semicircular canals much more remarkable phas- 
nomcna were observetl; not only the animal continued to near, 
but the impression of sound became painful, the slightest noise 
produced severe agitation, and its head was moved horizontally 
from right to left with rei..arkable violence, which did not 
cease till perfect rest was obtained, and re-commenced when 
the animal attempted to move. Exposure of the vestibide, 
and destruction of part of the nervous pulp contained within 
it, did not entirely destiov hearing: to etfect this, the total re¬ 
moval of the whole of the j)ulp and the nervous expansions 
continuous with it was necessary, the animal remaining deaf 
although the rest ol' the ear was unnnichcd. The author con¬ 
cludes, that the pulp in the vestibule is the essential part of 
the organ, and tliitt it is in llicl, as shown by Scarpa and Cuvier, 
the only j)art existmg vw-iTiferior animals; so that we may con- 
siiler the oilier jiarts of the organ as bcrvliirr to g-ive to this 
sense the diflereiit tiegiee.s ot pertection, which chuvucteiizc it 
in the higher classes of aniiuals. 

"We have given the above report at full Icngtli, not so much 
on account of the value of the information communicatetl, as 
to put our readers in possession of the opinion entertained by 
the highest literary tribunal in France rcs])ecling those expe¬ 
riments which have latterly so much attracted the attention of 
physiologists. We do not however, by any means, consider 
that those cxperimejiters have settletl the respective questions 
which they jirofess to decide, but look upon tlieir labours as 
little more, than so much argument in favour of pursuing the 
investigation ; in which light it is to be hoped that the authors 
themselve.s view the subject. With resjiect to the experiments 
of M. Majendie, lo iK ienniiie the nerve to which we are in¬ 
debted for the seir^e ol'smell, they must be admitted to be in¬ 
conclusive, if not altogether I'ullacious, as we hope to be able 
to demonstrate in another place.— Dublin PhiL Journ, 
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ACTION OF LIME ON ALCOHOL. 

It was known that when alcohol and lime are kept in con* 
tact, during a length of time, the alcohol becomes pale yellow 
Dr. Menici introduced into a vessel, three ounces of alcohol, 
of 35 degrees (B), and a similar quantity at 28, into another; 
each vessel containing also an equal quantity of lime; and 
they were all exposed to the ordinary temperature, being 
previously well closed. At the end of four months, the liquor 
in the second vessel had become sensibly yellow, which soon 
became deeper, and in six months it was reddish. The alco¬ 
hol now restored reddened litmus, owing to the solution of 
lime. Submitted to distillation it afforded unaltered alcohol. 
The residual liquoj, evaporated to dryness, afforded a sub¬ 
stance analogous to our black resin \colqfonia which, 

when kindled, burned brilliantly, with much smoke f. But 
the strong alcohol contained in the first bqttle seemed not to 
have been, in any manner, affectetl; unless that it feebly re¬ 
stored the colour of reddened litmus.— {Giornalc diFisica.) 
Dublin Phil, Journ. - 

MR. DALTON ON THE CONSTITUTION OF THE ATMOSPHERE. 

The following is an abstract of Mr. Dalton’s ]Daper on the 
constitution of the atmosphere, read before the Royal Society 
on the 23d of February last. 

m 

After some preliminary remarks, the author observes, that 
whatever may be thought of Newton’js. hypothesis as to elastic 
fluids, as far as the mechanical effects oi such fluids arc objects 
of inquiry, we may safely adopt it; namely, that each jluid is 
constituted of particles repelling one another by J'orces inversely 
as their centred distances, at least within ordinary limits of con¬ 
densation and rarefaction. 

After adverting to the fact that mixtures of various elastic 
fluids, such as is the atmosjiherc, comjiosed of atoms of dif¬ 
ferent volumes-and elasticities, do notwithstanding observe the 
same laws of condensation and rareiaction as simple clastic 
fluids, and to the difficulties which this fact throws in the way 

• Gay-Lusisac first noticed this change of colour, while engaged in di¬ 
stilling alcohol offlinjc, which he proposed as a better method of obtaining 
alcohol than by means of muriate of lime, [Memnres d'Arcudl, tome iii. 
p. 104.] But this method had been practised long before. Sec Etemens 
de Pharniacie, par Baume, 1770, p. 474.— D[fBLiv Edit. 

t When sulphuric acid and alcohol are distilled, as in the preparation 
of sether, towards the end of the process the mixture becomes black, and 
a black matter collects (if the quantity operated on be large) into a mass. 
This black mass'Is brittle; it may be melted; it solidifies on cooling: it is 
combustible, and burns with a smoky flame. It is, in fact, a kind of pitciiy 
natter, which, teems very much to resemble this resin noticed by Dr. Me- 
nrci.—D ublin Edit. 
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of the Newtonian li}rpothcsis, Mr. D. puts a case 'which he 
thinks has not before been considered, and which may assist 
us materially in forming a correct notion of such mixed at¬ 
mospheres. 

Two equal cylindriciil pipes arc conceived to be placed per¬ 
pendicular to the horizon, in contact, and of indefinite length, 
close at the bottom, and open at the tt>p. These are supposed 
to be filled with two gases of dillercnt kinds, the one with car¬ 
bonic acid, and the (jther w'ith hydrogen, in order to show the 
contrast more strikingly. The columns of gases are assumed 
each to he of the weight of 30 inches of mercury, and conse¬ 
quently will represent vertical columns of atmospheres of the 
respective gases equal in weight to like columns of the earth’s 
atmosphere. Mr. D. calculates from known principles that 
the column of carbonic acid gas will terminate at 30 or 40 
miles of elevation, or at least will become of such tenuity as 
that it may he disregarded. In like manner tliat of hydrogen 
will be found to become insignificant above 1200 miles of al¬ 
titude. 'riie author then supposes that horizontal air-tight 
partitions are made across both tubes at any given intervals of 
distance, and that openings are made, so that the gases in the 
corresponding horizontal cells may communicate with each 
other; in which case each gas, as is well known, would divide 
itself e(jually between the two cells. For 30 or 40 miles both 
gases would be found-iff each cell; but for the rest of the co¬ 
lumn, namely, for 1000 miles or upwards, there would be no¬ 
thing hut hydrogen in both cells. 

In tl>e next j>lace, Mr. D. conceives tlm horizontal partitions 
to be withdrawn, and considers what change would ensue. 
There would liave been many cells about the summit of the 
carbonic acid almospliere which, when opened for the purpose 
of communication, w'ould part with half their contents to the 
collateral cells, but half the contents woukl not he able to fill 
the •mholc space of the cell, by reason that the giis was at its 
minimum density before. Hence the gas would be confined 
to the lower half of the cells, and there would be no carbonic 
acid in the upper parts. Of course when the partitions were 
removed, the carbonic acid in each cell would descend till it 
came in contact with the like gas of the interior cell. Thus 
there would be a sliglit descent of the upper regions of car¬ 
bonic acid gas. The same also would happen to the hydro¬ 
gen gas about the summit of its atmosphere, a still more 
considerable descent w'ould take place. Mr. D. seems to think 
there would be no material change in the mixed atmospheres 
afterwards. Thus the two mixed atmospheres would exhibit 
equal x>olumcs of each gas in the lowest cells, or at the surfoce 
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of the earth, though in the whole compound atmosphere the 
two gases are of equal xe>cigliU. 

All this wouUl lake place according to the autlior’s argu¬ 
ments were the mixed atmospheres quiescent; but il’lhe atmo¬ 
spheres are like the earth’s atmosphere, in a constant state of 
commotion, greater or less, still there will be a constant ten¬ 
dency towartls that state of erpiilibrinm which is above de¬ 
scribed. In the conchisitm Mr. 1). slates, that he has a series 
of observations which support the o})inion that the atmosphere 
at dilferent seasons and elevations exhibil^ <liiferent propor¬ 
tions of its elements in association, which he intends to bring 
forward on some future occasion .—Annals of Philosophy. 


ANALYSIS OF OIT, OF WINK, &C. 

On the 9th of March, a paper on this subject and on the 
sulphovinates, by Mr. H. Hennell, of Apothecaries’ Hall, was 
read bel'ore the Royal Society :—the i’ollowing is a summary of 
its contents. 

Mr. Ilennell at first supposing that the elements of oil of 
wine were the same as those of sulphuric lether, endeavoured 
accordingly to determine their relative proportions in the for¬ 
mer substance, by passing its vapour over ignited peroxide of 
copper. In this process, portions of sulphurous acitl gas and 
sulphate of copper were invariably obtained ; in attempting to 
ascertain the origin of which, the olhof wine was heated in 
solution of muriate of barytes, but no precipitate or even 
cloudiness was produced in it, though litmus paper at the same 
time indicated the presence of free aciil. (.)n concentrating 
the solutioa'IUSwever, a precipitate of suljihate of barytes was 
graduall 3 ^ 1 tirnied; showing that either the sulphuric acid 
was in some state of combination interfering with its action 
upon tests,.or that its elements existed in the oil ofwine in some 
unusual state of, arrangement. From 200 grains of pure oil 
of wine, treated with solution of potash, evaporateil to dryness 
and ignited, and then treated successively with nitric acid and 
muriate of barytes, were obtained 218*3 of sulphate ol barytes, 
indicating 74- of sulphuric acid. 

On resuming the analysis with peroxide of copper, w'ith due 
care, and the adilitional precautions suggested by the natui-e of 
the substance as just pointed out, it appeared that 100 grains 
of oil ofwine contain .'33*70 ol’carbon, and 8*30 of hydrogen: 
the deficiency = 38 parts being rel’erable to the sulphuric acid, 
'as shown by the experiment.', above mentioned. These pro¬ 
portions inilicale the hytlrocarbon combined with the sulphuric 
acid to contain an atom of each constituent; but they do not 
show the quantity of hydrocarbon combined with the sulphuric 
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acid, for oil of wine always holds in solution an excess of this 
hydrocarbon, from which it is impossible to free it. ^ In order 
to determine, therefore, the (|ii.‘intity of hydrocarbon in com^ 
hination with the sulphuric acid, some oil of wine was heated 
with water, and precipitated carbonate of barytes was then 
added to it, which was dissolved, with effervescence. When, 
however, the solution was evaporated, it soon became acid, 
and sulphate of barytes ])recii)ilaled. On treating a further 
quantity of oil of wine in the same manner, but precipitating 
the barytic solution by carbonate of potash, and evaporating 
at a temperature of 150° Fahr. it yielded tabular crystals, not 
unlike chlorate of potash, very soluble in water and alcohol, 
and burning with a dame resembling that of aether. These 
crystals were found to coTitain, in 100 parts. 


Potash . 

1 • • • • 

. . . 28*84 

Sulphuric acid 


. • . 48*84 

Carbon ... 

i • • • • 

. . . 13*98 

Hydrogen . . . . 

I . , . . 

. . . 2*34 

Water . 

• • • • 

. . . 7*00 
101*00 


It thus appears, that in this salt four proportionals of car¬ 
bon united with four of hydrogen, are combined with one of 
sulphuric acid, forming oil of wine. 

Mr. Hennell ascertained that this salt w’as identical with that 
called snlphovinate of* potash ; and whilst preparing some of 
the sulphovinates, for tlrtJ'purpose of comparing them with the 
salts obtained from oil of w'ine in this manner, he found that 
a great reduction of the satiirating power of sulphuric acid was 
produced by its mixture with alcohol; 410 grs. of aciil mixed 
with an ecjual weight of alcohol, requiring for tljf^r saturation 
only 398 grs. of pariially dried carbonate of soda^wliilst an 
equal wi:)glil ot pure acid ivcjuired 555 gi>. of tfie same 
carbonate. ’J'liis llict shows that sulfdiui ic acid, by mixture 
with alcohol, is immediately converted into siilpliovinic acid; 
and, in conjunction with the facts detailed in the former part 
of the paper, it also evinces that the loss of saturating power 
cannot be owing, as MM. Vogel and Gay-Lussac have sup¬ 
posed, to the formation of hyposiilphuric acid. 

By heating oil of wine either in solution of potash, or in 
water, much of the excess of hydrocarbon which it contains is 
liberated in the form of an oil, resembling in appearance some 
of the balsams. This oil, as well as the crystals which ibiin 
spontaneously in oil of wine, yielded by analysis carbon and 
hydrogen, in proportions nearly approximating to those of 
olefiant gas; but in the analyses, w'hich were several times re- 
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peated, a slight loss was always experienced, the cause of 
which Mr. Hennell was unable to ascertain.— Ann. of Phil. 


MECHANICAL NOTATION OF MACHINERY. 

A paper was lately read before the Royal Society, On the 
expression of the parts of machinery by signs; by C. Babbage, 
Esq. F.R.S. of which the following is a notice. 

In contriving his calculating engine *, Mr. Babbage found 
CTeat difficulty from not having any regular method, by which 
he could find, at an instant’s notice, the precise time at which 
any given piece began to move, and also the state of motion or 
rest, at the same instant, of all the other ])arts. He therefore 
devised a method of expressing all the motions of any machine, 
however complicated, by signs. This it is almost impossible 
to describe without figures; but the following statement of the 
information which may be derived, almost at a glance of the 
eye, from the paper on which the “ mechanical notation ” of any 
machine is expressed, will serve to show the important pur¬ 
poses to whicn the method may be ajiplied. 

1. The name of each part is written at length, and there 
are references from the name to all the drawings. 

2. The number of teeth on each wheel, pinion, rack, or 
sector, is seen. 

3. Any given part, a w’heel for example, being named, it 
will be seen what immediately moves it, w'hat drives the mover, 
and so on up to the origin of motion,: and not only will the 
whole succession of movements be viable, but the manner in 
which they act; as, for instance, whether by being permanently 
connected, or in the manner of a pinion driving a wheel, or 
by stiff friction, or at intervals only. 

4. The angular velocity of each part will be seen. 

5. The comparative angular velocity, or the mean velocity. 

6. All parts which require adjustment will appear; and the 
order in w'hich those adjustments should be made is pointed out. 

7. At any part of the cycle of the engine’s motion, it will be 
seen at a glance what parts are moving, what are at rest; and 
it will appear in what direction the motions of the moving 
parts take place, and whether their velocity is uniform or vari¬ 
able. It will also be seen whether any given bolt or click is 
locked'or not. 


8. Any part being named, the entire succession of its mo¬ 
tions and intervals of rest is at once presented to the eye; and 
if the contemporary movements at any particular time be re¬ 
quired, they will be visible adjacent to it. 

Mr. Babbage gives, as specimens of his method, the mecha- 
^ll^cal notation of the common eight-day clock, and of the hy- 
*^|fciilic ram.— Ann. of Phil. 

Results 
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S16 Results of our Meteorological Tables for 1823. 

In order to obtain the correct mean annual results of the 
barometers, thermometers, and depths of rain at Gosport, in 
London, and at Boston for this table, I recalculated the tables 
at the end of the Numbers of the Philosophical Magazine and 
Journal for 1825. 

I shall here notice by the way of lirrata^ that Mr. Veairs 
barometer appears too low by 45-lOOdths of an inch on the 
11 th of May, and on the 1 6th of that montli 5- 1 Oths of an inch 
too low*". Again, on the 26lh of November, Mr. J. Cary’s 
barometer is too high by 6-1 Oths of an incli. These errors 
I liave corrected in the monthly mean pressures in the table, 
as on comparison it will be readily discovered that they are 
errors by some means or other. 

The mean annual heights of the barometers in the table at 
the dillerent stations this year, will be found much higher 
than they were last year, particularly at Gosport and in Lon¬ 
don : and the mean animal temjicratures of the external air 
are more than a degree higher. 'I’he aggregate de})th of rain 
at each place is nearly one-third less this year than la^t. 1 am 
much disapjiointcd at the discontinuation of the use of the 
pluviameler in London; but by the way of making the table 
complete, I have substituteil the depth of rain that fell there 
in November and December by approximation. As the va¬ 
rieties of weather, and the heights of barometers very much 
depend on the position of the jirevailiug winds, as well as on 
the vicissitudes of the seasons, 1 think *it necessary to notice 
some peculiarities in their position at Boston and CTosport. 

The winds from tlie North-east and East frequently travel 
over the Russian empire, Denmark, &c., and those I'rom the 
South-east over part of Asia, Turkey, Hungary, and Germany 
before they arrive at Boston ; and in these directions overlajid 
they become drier than the opposite winds which travel over 
a great extent of sea: hence it is that the pressure at Boston 
is comparatively greater with these winds than with those from 
opposite points of the compass. 

In comparing the position of the winds as registered at these 
places, they wifi seldom be found to blow simultaneously from 
the same point, and their directions are very often four, some¬ 
times eight points different, and not unfrequently in opposite 
directions. The difference in their directions at the same time 
of registering, no doubt arises chiefly from the different lati¬ 
tudes of these places, as it respects a tract of land upwards of 
two degrees in extent between them; and the South-west and 
W ’est winds, which arc so prevalent here from the Atlantic 

* We have just learnt, however, that Mr.Vcall finds these heights to be 
correct, according to his journal.— Edit. 

Ocean, 
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Ocean, cither often die away, or cbsinge their direction, before 
lliey arrive at Boston, from their mei'tirig with other currents 
over the land; consequently, a less quantity of rain falls an¬ 
nually at Boston than at Gosport. 


MELAINA. 

Sig. Bizio considers the black matter of the ink of the cuttles 
fish as a substance sui generis, which he calls Melaina, from 
fx.e\cxg and ue). It is obtained by digesting the ink with very 
dilute nitric acid until it become yellowish, washing it well, 
and separating it by the filter; it is then to be frequently boiled 
in water, one of the wasliings to be a little alkalized, and finally 
with distilled watei*. 

The melaina is a tasteless black jjowder, insoluble in alco¬ 
hol, mther, and water while cold, but soluble in hot water; 
the solution is black. Caustic alkalies form with it a solu¬ 
tion even in the cold, from which the mineral acids precipitate 
it unchanged. It contains much azote. It dissolves in and 
decomposes sulphuric ucitl. It easily kindles at the flame of 
a candle. It has been found to succeed as a pigment, in some 
respects better than China ink .—{Giornalc diFisica.) Dublin 
Phil. Joiirn. - 

LIST OF NEW PATENTS. 

To John Bellingham, of Norfolk-street, Strand, for im¬ 
provements in the construction of cooking apparatus.—Dated 
18th of April 1826.—2 months allowed to enrol specification. 

To James Kowbotham, of Great Surrey-street, Blackfriars 
Hoad, hat manufacturer, and Robert Lloyd, of No. 71, Strand, 
in the county of Midtllesex, for a nicthoa of j)reparing a sub¬ 
stance for the purpose of being made into hats, bonnets, coats, 
and wearing apparel in general, and various other purposes.— 
18th of April.—6 months. 


Results of a Meteorological Journal fur March 1826, kept at 
the Obser-eatorif of the Royal Academy, Gosport, Hants, 

Gene? al Obseri'ations. 

The first part of‘ this month was alternately wet and dry, 
but mild for March; the latter part was dry, windy, and very 
cold. 

From the vernal equinox to the end of the month, with the 
exception of one day, the temperature of the air decreased 
considerably, with smart frosty nights; and a heavy etuiinoc- 
tial gale blew seven days and nights from the North and North¬ 
east. The 23d was a cold winter-like day, with snow from 
9 till 11 A.M.; but fiom the dampness of the air it was not 

adhesive 
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adhesive to the trees or to. the ground, and was the first we 
had had here during the past winter: it again snowed in the 
night, and by the morning it had covered Portsdown Hill. 
Snow also fell here on the 26th, which was the coldest day 
and night since the 28th of last January. Heavy snow-showers 
and boisterous winds were also experienced in other parts 
of the country, particularly to the northward. Early in the 
morning of the 27th, the ice was one-third of an inch thick, 
and in the mornings of the 30th and 31st, it was one-eighth of 
an inch tliick. Tiiis ungenial w'eather was a seasonable check 
upon the budding of the fruit-trees, and has therefore made 
the spring rather backward; but this will no doubt be bene¬ 
ficial in the end. An early spring, with variable weather, is 
much dreaded in this latitude, as the frosty nights which al¬ 
most invariably ensue, have a destructive effect upon the young 
fruit, and vegetation. J'he mean temperature of the external 
air this month, is one-third of a degree less than that of last 
month ! The maximum temperature occurred in the night of 
the 6th, instead of in the day. Spring water seems to have 
arrived at its minimum temperature, as it is now at a stand. 

On the morning of the 31st two beautiful parhelia, and a 
fine solar halo appeared between 8 and 9 o’clock. The first 
parhelion on the south side of the sun w^as visible from eight 
till half-past, one degree without the exterior colour of the 
solar halo, and 23 degrees distant from the sun’s centre: it 
varied in shape, being sometimes circular, at other times gib¬ 
bous and oblong, according to the motion and density of the 
almost invisible vapour in which it was formed by the reflected 
rays of the sun; and the orange, light yellow, and blue co¬ 
lours with which it was embellished, were sufficiently vivid to 
be traced through a passing attenuated cbTOsIratus cloud. 
The other parhelion on the north side of the sun, which ap¬ 
peared from half-past eight till a quarter to nine, was not so 
bright in its primitive colours, in consecjuence of the most 
dense part of the vapour having passed off’ by means of a fresh 
wind from the North-west; but its distance was the same from 
the sun’s centre, viz. 23 degrees. The solar halo was well- 
defined, its horizontal diameter was 44- degrees, and its w'hole 
area presented a lake colour bounded by a turbid red, whilst 
that part of the sky in its vicinity was gray. 

The atmospheric and meteoric phaenomena that have come 
within our observations, this month, are two parhelia, two so¬ 
lar and two lunar halos, three meteors, one rainbow, and thir¬ 
teen gales of wind, or days on which they have prevailed, 
namely, one from the North, seven from North-east, one from 
South-east, and four from the South-west. 


Numerical 
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Numerical Results for the Month, 

Inches. 

Tj , f Maximum 30*36, March 31st — Wind N.W. 
barometer 29*37, Ditto 24th— Wind N.E. 

Range of the mercury . . 0*99. Inches. 

Mean barometrical pressure for the month. 29*958 

.. - for the lunar period ending the 8th inst.. . 29*971 

■■ " ■ ■ ■■ ■ for 14 days, with the Moon in North declin. 29*902 

- for 15 days, with the Moon in South declin. 30*040 

Spaces described by the rising and falling of the mercury 6*110 

Greatest variation in 24 hours. 0*470 

Number of changes .23* 

rr>u ^ S Maximum 59°, March 9th.—Wind S.E. 

Thermometer ^ 31 Ditto 26th— Wind NE. 

Range.28 

Mean temp, of the external air 45*56 
for 30 days with the ^ 

21*00 


Sun in Pisces 
Greatest variation in 24 hours 
Mean temp, of spring w'ater 
at 8 o’clock A.M. 


38 


water ^ 


49*44 


Dje Luc’s IVhalehonc Hygrometer, 
Decrees. 


95 ill the evening of the 6th. 
50 several times. 

45 

64*2 

72*3 

71*6 


Greatest humidity of the air 
Greatest drvness of ditto . 

Range of the index .... 

Mean at 2 o’clock P.M. . 

— — at 8 o’clock A.M. . 

■■■■■ at 8 o’clock P.M. 

- of tlu’ee observations each 1 ^Q.4, 

day at 8, 2, and 8 o’clock J 

Evaporation for the month. 3*520 inch. 

Rain in the phiviameter near the ground . 2'615 

Rain in ditto 23 feet high. 2*370 

Prevailing wind, N.E. 

Sum mart/ of the fVeatlirr, 

A cle.ar sky, 5; fine, with various modifications of clouds, 
13 ; an overcast sky without rain, 9; rain, 4.—Total 31 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus. 
13 5 24 1 17 23 15 

Scale of the prevailing Winds, 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

3 10 2 3 0 6 2| 4J 31 
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XLIX. On Mr, Dalton’s Speculations respecting the Mix¬ 
ture of Gases, the Constitution of the Atmosphere, Sfc, By 
Thomas Tredgold, Esq.* 

TT appears that Mr. Dalton’s speculations respecting the 
mixture of gases and vapours, and the nature of the atmo¬ 
sphere, have been very generally received as true explanations 
of the phenomena of the one and of the nature of the other; 
and by those who are considered of high authority in science. 

Under these circumstances, it becomes the duty of those who 
reject these speculations as erroneous, to exhibit the grounds 
on which they do object to them, in the hope tliat me true 
explanation of tliese important points of physical science may 
be established. 

We owe much to Mr. Dalton, even in cases where he has 
not been successful, and his name will always be respected by 
those who feel any interest in the progress of knowledge; and 
I am sorry that 1 have to oppose as inaccurate one of those 
bold speculations on which much of his fame has been raised. 

If his had been merely speculations, and without influence 
on the progress of other branches of physical inquiry, they 
might have remained unopposed; but when formulae for the 
reduction of chemical experiments to a common standard arc 
founded on them, and they axe made the basis of other theories, 
and are used in ^e correifa^ of barometrical measurements, 
and in various meteorological inquiries, it becomes a work of 
necessity to examine how far these doctrines arc fouiided in 
truth. » 

When Mr. Dalton’s opinions first appepked, they were op¬ 
posed by Mr. Gough, and with sufficient force to have called 
for more accurate investigation before they were acceded to. 
Mr. Gough’s paper was however not satisfactory to me; and 
as far as I can recollect, it was very diffuse. 

The whole of Mr. Dalton’s theory rests upon a very im- 

* Communicated by the Author. 

Vol. 67. No. 337. May 1826. 2 S 
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Mr. Tredgold on Mr. Dalton’s Specidatiom 

portant proposition in aerostatics: for if this proposition be true, 
the whole of his speculations are at variance from it, and must, 
therefore, be erroneous. Consequently, the labour of refuting 
them is reduced into a very narrow compass. 

Proposition I.—If an uniform mixture of gases or vapours, 
which mix without condensation, be confined in a close vessel, 
the elastic force of each gas on a given surface must be the 
same, and equal to the elastic force of the mixture on the same 
extent of surface. 

Let p be the elastic force of the mixture, and V the volume 
of the vessel. Also let A and B be the two gases, and v the 
volume of the gas A when its elastic force is p. 

It is obvious, that n must be less than V, otherwise the gas 
A would entirely fill the vessel, and a mixture could not be 
formed w'ithout condensation. 

But since v is less than V, and the gas A is uniformly dis¬ 
tributed throughout the greater volume of the vessel V, its 
parts must be kept asunder by a force which is not less than 
its own elastic force; and as the force which keeps separate 
the parts of the gas A, is the elastic force of the gas B, there¬ 
fore, the elastic force of the gas B in the mixture cannot be 
less than that of A. 

But by the same steps it may be proved that the elastic 
force of the gas A cannot be less than that of B, and conse¬ 
quently, that their clastic forces must be equal in the mixture, 
and also equal to the elastic force of the mixture. 

The addition of tw’o other propositions will not only give 
the means of comparing the result of the preceding one with 
experiment, but also give the formulae which will supply the 
place of Mr. Dalton’s. 

Proposition II.—If given volumes V,r, of gases of different 
elastic forces F,,^ be allowed to mix and occupy the volumes 
which previously contained them, the elastic force of the mix- 

•II I I . VF+i;/ 

ture w ill be equal to 

Let p be the elastic force of the mixture: and since it has 
been proved that each gas taken separately must be of the 
same elastic force as the mixture, and the volumes are in¬ 
versely as the elastic forces, we have 

— : — : : i;: - - = the volume of the gas whose elastic force 
f P P ® 

was y before mixture; and consequently, 

V -f u — — the volume to be occupied 

p p 

by the other gas. Hence 

1 ;> „ Vr;. VF+r/ 

V ‘ p(V-t. t)) —w/ ’ ■ V-f w — P’ 


Cor. 
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rejecting the Mixture of Gases^ SfC. 


Cor, 1.—When the volumes before mixture are equal 
—— p\ or the resulting elastic force is the mean be¬ 
tween the elastic forces before mixture. 

Cot. 2.—If F then F = or the elastic force, is not 
changed by mixture. 

Proposition 111. —If given volumesV,?), of gases or vapours 
of different elastic forces F,^ be mixed, and the elastic force 

of the mixture be p, then = the volume of the mix- 

ture. 

For, by Prop. 1, the elastic force of each gas is to be equal 
to the elastic force of the mixture, and therefore 
11 V F 

: — :: V : -= the volume of the gas whose force be- 

L p 

fore mixture was F; and 


4-: — •• • V: ^- = the volume of the gas whose force was f 

f p p ° 

before mixture: hence, the volume of the resulting compound 

. VF-f-r/- 

IS- 

P 

Cor. —When \‘ — v, and F = p, we have 
—= the volume after mixture. 


This condition, viz. that V = t>, seems to apply with accuracy 

to the combination of air with the vapour of water, when the 

V p 

air is saturated. Mr. Dalton arrives at the formula —— = 

P -f 


the volume; and to put the two to the test, let an experiment 
be made when f is equal to f p. 

By Mr. Dalton’s formula, the volume of the mixture of air 
and vapour would be three times the volume of the dry air. 

By my formula the volume of the mixture of air and vapour 
would be only of the volume of the dry air. 

I did intend to conclude here; but 1 cannot resist the temp¬ 
tation to ask Mr. Dalton, or M. Gay-Lussac, how in a mix¬ 
ture of one part of dry air of an elastic force of 30 inches of 
mercury with 2 parts of vapour of the elastic force of only 
20 inches, the whole mixture should possess an elastic force 
of 30 inches ? If they can answer this question satisfactorily, 
we need not altogether despair of' a perpetual motion being 
discovered. But to be once again serious: I shall be very 
happy to have any error in my train of reasoning or results 
pointed out, should such be detected by any of your learned 
contributors. 


16, Gro\e Pliire, hisson (imvc, Mav 2, 1826. 
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L. On the Equilibrium of the Funicular Curve when the String 
is extensible. By H. Moseley, Esq. B.A,* 


T ET the forces acting on tlie point (o’, y) of the curve in the 
directions of the axes be X Y. 

Let the length of the corresponding branch of the curve be 
(s) and the tension at its extremity T. 

Then since by a property of the funicular polygon all the 
forces acting on the branch (s) if applied at its extremity 
would be ill equilibrum with the tension (T) at that point, we 
have, calling jx the mass of an unit of (5), and S its length 
before distension, the mass of each linear unit being in this 


case considered unity, 

/X^rfs + T'^=0.(1) 

+ T^=o .( 2 ) 

ds -(1+ = 0 .(3) 




(E being the modulus of extension) 

S — ju. f/s = 0.(+) 

From the two first equations, we get 

y/Xfids — x/Y f^ds 

rp yrfj — 

(I s 

Now, = the perpendicular on the tangent = p 

(suppose), .*. differentiating S we obtain (observing that dy 
FX fx, ds — dx J' Y fi.ds = 0 ) 

{Xy — Y x)it.ds — f/(T/>) = 0.(a) 

Again, differentiating the equations (1) and (2) multiplying the 
former by dx and the latter by dy and adding, we get 

dT + (Xdx + Y dy)iu = 0.(^) 

And by equations (3) and (+), 

fX, •— f 

E 

(Xy- — d{Tp) = 0 

1 4- iT 


(Xrf.-t- Yrfy) ^ = O 

1 + F 


* Communicated by the Author. 
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from the last equation 

+ ydy) + T + 1 -IL = C 

... T»+ 2TE = CE - 2f{Xdx + Xdy) E 
T = -E± ^ 

if one extremity of tlie string be free so that at this extremity 
T = 0, and the integral be taken from this point as a limit, 
then C = 0, and the equilibrium becomes impossible, unless 

E>2 f (Xrfjr + Y dy). 

In the impossible case, a continual motion will be com¬ 
municated to the string by the action of the forces upon it. 

In the case in which the extremities of the string are joined: 
if M be the value of f(Kdx + Ydy) taken through the arc 
(y), and N its value taken throughout the whole length plus the 
quantity 5, we have, since in the latter case T becomes — T 

T= + 2TE = C - 2ME 

T- - 2TE = C - 2NE 


2T = (N — M) 

rp _ N - M 

A — 2 ’ 

To determine the equation to the curve, we have generally, 
if {C - 2/(X dx + Y dy)] E = K. 

- ^ - t' ^ V 

~ Ve+k / 

T = - E ± (E^ 4- KE)^ 

- E ± (E‘^ + KE)^ + ^ ^ 

(E-|-K)2 

Whence the curve may in all cases be determined. Also 
when the force acts from a centre, we have — Y.i' = 0 
.*. by the equation (a) 

r/(Tp) = 0 

C 

.*• V --1 

-E + (E‘^+XE)* 

the double value of (p) for a given value of (r), shows two 
positions of equilibrium; in the case in which p is negative 
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Or the angle PSM < PTX and the pole S lies without the 
curve as in fig. 2. 

In this case the equilibrium is stable when the force is at¬ 
tractive, and unstable when repulsive. 

In the other case the curve may be convex or concave to 
the pole, or both. 

In the case in which the extremities of the string are joined, 
we have but one position of equilibrium, ami 

P “ M - N' 

In this case the form of the curve will be the same as though 
it were inextensible. 


LI. On the mutual Actio?i ttf Sulphuric Acid and Naphthaline, 
and on a new Acid produced. Bi/ M. Faraday, JSsy. 
Corresponding Member of the Royal Academy <f Sciences, 
^c. Sfc."* 

I N a paper “ On new compounds of carbon and hydrogen f,” 
lately honoured by the Royal Society with a place in the 
Philosophical Transactions, I had occasion briefly to notice, 
the peculiar action exerted on certain of those compounds by 
sulphuric acid. During my attempts to ascertain more mi¬ 
nutely the general nature of this action, I was led to suspect 
the occasional combination of the hydro-carbonaceous matter 
with the acid, and even its entrance into the constitution of the 
salts, which the acid afterwards formed with bases. Although 
this opinion proved incorrect, relative to the peculiar hydro¬ 
carbons forming the subject of that paper, yet it led to expe¬ 
riments upon analogous bodies, and amongst others, upon 
naphthaline, which terminated in the production of the new 
acid body and salts now to be described. 

* From the Philosophical Trnnsactions for Part II. 
t See Philosophical Magazine, vol. Ixvi. p. 180. 
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Some of the results obtained by the use of the oil gas pro¬ 
ducts are very peculiar. If, when completed, I find them suf¬ 
ficiently interesting, I shall think it my duty to place them 
before the Royal Society, as explicatory of that action of sul¬ 
phuric acid which was briefly noticed in my last paper. 

Most authors who have had occasion to describe naphthaline, 
have noticed its habitudes with sulphuric acid. Mr. Brande, 
several years sincestated that naphthaline dissolved in heated 
sul])huric acid ** in considerable abundance, forming a deep 
violet coloured solution, which bears diluting with water with¬ 
out decomposition. The alkalies produce in this solution a 
white flaky precipitate, and if diluted the mixture becomes 
curiously opalescent, in consequence of the separation of nu¬ 
merous small flakes.” The ]irecipitate by alkali was probably 
one of'the salts tt) be hereafter described. 

Dr. Kidd observesf, that “it blackens sulphuric acid when 
boiled with it; the athlition of water to the mixture having no 
other effect than to dilute the colour, neither does any preci¬ 
pitation take place upon saturating the acid with ammonia.” 

Mr. Chamberlain states that sulphuric acitl probably de¬ 
composes naphthaline, for that it holds but a very small quan¬ 
tity in solution. The true interpretation of these facts and 
statements will be readily deduced from the following experi¬ 
mental details. 

1. Production and Properties of the new Acid formedfrom Sul-s 
phnric Acid and Naphthaline. 

Naphthaline, which liad been almost entirely freed from 
naphtha by repeated sublimation and pressure, Avas pulverized; 
about one part with three or four parts by weight of cokl sul¬ 
phuric acid were put into a bottle, well shaken, and left for 
36 hours. The mixture then contained a tenacious deep red 
fluid, and a crystalline solid; it had no odour of sulphurous acid. 
Water being added, all the liquid and part of the solid w'a.s 
dissolved; a few fragments of naphthaline were left, but the 

f reater part was retained in solution. The diluted fluid being 
Itered was of a light brown tint, transparent, and of an acid 
and bitter taste. 

For the purpose of combining as much naphthaline as pos¬ 
sible with the sulphuric acid, TOO grains, with 520 grains of 
oil of vitriol were warmed in a Florence flask until entirely 
fluid, and were well shaken for about 30 minutes. The mix¬ 
ture was red; and the flask being covered up and lefl to cool, 

• Quarterly Journal of Science, viii. p. 289.1819. 

“f PhilusophicalTransactious, 1821, p. 216. 
j Annalb of Philosophy, N.S. vi. p. 136. 1823. 
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was found after some hours to contain, at the bottom, a little 
brownish fluid, strongly acid, the rest of the contents having 
solidified inio a highly crystalline mass. The cake was re¬ 
moved, and its lower surface having been cleaned, it was put 
into another Florence flask with 300 grains more of naphtha¬ 
line, the whole melted and well shaken together, by which an 
uniform mixture was obtained; but opaque and dingy in co¬ 
lour. It was now poured into glass tubes, in which it could 
be retained and examined without contact of air. In these the 
substance was observed to divide into two portions, which 
could easily be distinguished from each other, wliilst both were 
retained in the fluid state. The heavier portion was in the 
largest quantity; it was of a deep red colour, opaque in tubes 
half an inch in diameter, but in small tubes could be seen 
through by a candle, or sun light, and appeared perfectly clear. 
Tlie upper portion was also of a deep red colour, but clear, 
and far more transparent than the lower: the line of separa¬ 
tion very defined. On cooling the tubes, the lighter substance 
first solidified, and after some time the heavier substance also 
became solid. In this state, whilst in the tube, they could 
with great difficulty be distinguished from each other. 

These two substances were separated, and being put into 
tubes, were further ])urified by being left in a state of repose 
at temperatures above their I'using points, so as to allow of 
separation; and when cold, the low'cr part of the lighter sub¬ 
stance, and the upper, as w'ell as the lower j>art of the heavier 
substance, w'ere set aside for further purification. 

The heavier suhstance was a red crystalline solid, soft to the 
nail like a mixture of wax and oil. Its specific gravity was 
from 1 *3 to 1 *4, varying in diflerent specimens; its taste sour, 
bitter, and somewhat metallic. Wlien heated in a tube, it 
fused, forming as before a clear but deep red fluid. Furtlier 
heat decomposed it, naphthaline, sulphurous acid, charcoal, 
&c. being produced. When heated in the air it burnt with 
much flame. Exposed to air it attracted moisture rapidly, 
became brown and damp upon the surface, and developed a 
coat of naphthaline. It dissolved entirely in alcoliol, forming 
a brown solution. When rubbed in water a portion of na}>h- 
thaline separated, amounting to 27 per cent, and a brown acid 
solution was obtained. This w^as found by ex})criments to 
contain a peculiar acid mixed with a little free sulphuric acid, 
and it may conveniently be called the impure acid. 

The lighter suhstance was much harder than the former, and 
more distinctly crystalline. It was of a dull red colour, easily 
broken down in a mortar, the powder being nearly white, and 
adhesive like naphthaline. It w'as highly sapid, being acid, 

bitter. 
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bitter, and astringent. When heated in a tube it melted, 
forming a clear red fluid, from which by a continued heat 
uiucl) colourless naphthaline sublimed, and a black acid sub¬ 
stance was left, which at a high temperature gave sul¬ 
phurous acid and charcoal. When heated in the air it took 
fire and burnt like naphthaline. Being rubbed in a mortar 
with water, a very large portion of it proved to be insoluble; 
this was naphthaline; and on filtration the solution contained 
the peculiar acid found to exist in the hcaviei- substance, con¬ 
taminated with very little sulphuric acid. More minute ex¬ 
amination proved that this lighter substance in its fluid state 
was a solution of a small quantity of the dry peculiar acid in 
naphthaline; and that the heavier substance was an union of 
the }jeciiliar acid in large quantity with water, free sulphuric 
acid, and naphthaline. 

It was easy by tliininishing the proportion of naphthaline to 
make the whole of it soluble, so that when w’ater was added to 
the first result of the exjieriment, nothing separated; and the 
solution wjis tbund to contain sulphuric acid with the peculiar 
acid. But reversing the proportions, no excess of naphtha¬ 
line was competent, at least in several hours, to cause, the 
entire disappearance of the sulphuric acid. Wlien the expe¬ 
riment was carefully made with pure naphthaline, and either 
at common, or slightly elevated temperatures, no sulphurous 
acid appeared to be formed, and the action seemed to consist 
in a simple union of the concentrated acid and the hydro¬ 
carbon. 

Hence it appears, that when concentrated sulphuric acid 
and na})hthaline are brought into contact at common, or mo¬ 
derately elevated temperatures, a peculiar com})ound of sul¬ 
phuric acid with the elements of the Jia{)hthnline is jiroduced, 
which possesses acid properties; and as this exists in large 
quantity in the heavier of the bodies above desci ibed, that pro¬ 
duct may conveniently be called the impure solid acid. 'J'he 
experiments made with it, and the mode of obtaining the pure 
acid from it, are now to be described. 

Upon applying heat and agitation to a mixture of one 
volume of water and five volumes of impure solid acid, the 
water was taken up to the exclusion of nearly the whole of 
the free naphthaline present; the latter sc})arating in a colour¬ 
less state from the red hydrated acid beneath it. As the tem¬ 
perature of the acid diminished, crystallization in tufts com¬ 
menced here and there, and ultimately the whole became a 
brownish yellow solid. A sufficient addition of water dis¬ 
solved nearly the whole of this hydrated acid, a few flakes only 
of naphthaline separating. 

Vol. 67. No. 337 . bday 1826. 2 X A portion 
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A portion of the impure acid in solution was evaporated at 
a moderate temperature; when concentrated, it gradually 
assumed a light brown tint. In this state it became solid on 
cooling, of the hardness of cheese, and w'as very deliquescent. 
By further heat it melted, then fume<l, charred, &c. and gave 
evidence of the abundant presence of carbonaceous matter. 

Some of the impure acid in solution was neutralized by 
potash, during which no naphthaline or other substance se¬ 
parated. The solution being concentrated until ready to yield 
a film on its surface, was set aside whilst hot to crystallize: 
after some hours the solution was filled with minute silky cry¬ 
stals, in tufts, which gave the whole, when stirred, not the 
appearance of mixed solid salt and liquid, but that of a very 
strong solution of soap. The agitation also caused the sud¬ 
den solidification of so much more salt, that the whole became 
solid, and felt like a piece of soft soap. The salt when dried 
had no resemblance to sulphate of potash. When heated in 
the air, it burnt with a dense flame, leaving common sulphate 
of potash, mixed with some sulphurct of potassium, resulting 
from the action of the carbon, &c. upon the salt. 

Some of the dry salt was digestetl in alcohol to separate 
common sulphate of potash. Tlie solution being filtered and 
evaporated, gave a white salt soluble in water anti alcohol, 
crystalline, neutral, burning in the air with much flame, and 
leaving sulphate of potash. It was not precipitated by nitrate 
of lead, muriate of baryta, or nitrate of silver. 

It was now evident that an acid had been formed peculiar 
in its nature and composition, and producing with bases pe¬ 
culiar salts. In consequence of the solubility of its barytic 
salt, the following process for the preparation of the j)ure acid 
was adopted : 

A specimen of native carbonate of baryta was selected, and 
its purity ascertained. It was then pulverized, and rubbed in 
successive portions with a quantity of the impure acid in so¬ 
lution, until the latter was perfectly neutralized, tlurin^ which 
the slight colour of the acid was entirely removed. The so¬ 
lution w^as found to contain the peculiar barytic salt. Water 
added to the solid matter dissolved out more of the salt; and 
ultimately only carbonate and sulphate of baryta, mixed with 
a little of another barytic salt, remained. The latter salt be¬ 
ing much less soluble in water than the former, was not re¬ 
moved so readily by lixiviation, and was generally found to be 
almost entirely taken up by the last portions of water applied 
with heat. 

The barytic salt in solution was now very carefully decom¬ 
posed, by successive additions of sulphuric acid, until all the 

baryta 
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baryta was separated, no excess of sulplniric acid being per¬ 
mitted. Being filtered, a pure aqueous solution of the peculiar 
acid was obtained. It powerfully reddened litmus paper, and 
had a bitter acid taste. Being evaporated to a certain degree, 
a portion of it was subjected to the continued action of heat; 
when very concentrated it began to assume a brown colour, 
and on cooling became thick, and ultimately'solid, and was 
very deli(iuescent. By renewed heat it melted, tlien began to 
fume, charred, but diil not flame; and ultimately gave sul¬ 
phuric and sulphurous acid vapours, and left charcoal. 

Another portion of the unchanged strong acid solution was 
placed over sulphuric acid in an exhausted receiver. In some 
hours it had by concentration become a soft white solid, ap¬ 
parently dry; and after a longer period was hard and brittle. 
In this state it was deliquescent in tlie air, but in close vessels 
•underwent no change in several months. Its taste was bitter, 
acid, and accompanied by an after metallic flavour, like tJiat 
of cupreous salts. When heated in a tube at temjjeratures 
below 212°, it melted without any other change; and on being 
allowed to cool, crystallized from centres, the whole ultimately 
becoming solid. Wheii more highly healed, water at first 
passed off, and the acid assumed a slight red tint; but no sul¬ 
phurous acid was as yet produced, nor any charring occa¬ 
sioned ; and a portion being dissolved and tested by muriate 
of baryta, gave but a very minute trace of free sulphuric acid. 
In this state it was probably anhydrous. Further heat caused 
a little naphthaline to rise, the red coloui* became deep brown, 
and then a sudden action commenced at the bottom of tlie 
tube, which sj>read over the whole, and the acid became black 
and ojiaque. Continuing the heat, naphthaline, sulj>hurous 
acid, and charcoal were evolved ; but even after some time tJie 
residuum examined by water and carbonate of baryta, was 
found to contain a })ortion of the peculiar acid undecomposed, 
unless the temperature had been raised to redness. 

These lads establish the peculiarity of this acid, and distin¬ 
guish it Irom all others. In its solid state it is generally a 
hydrate containing much combustible matter. It is readily so¬ 
luble in water and alcohol, and its solutions form neutral salts 
with bases, all of which are soluble in water, most of them in 
alcohol, and all combustible, leaving sulphates or sulphurets 
according to circumstances. It dissolves in naphthaline, oil of 
turpentine, and olive oil, in greater or smaller quantities, ac¬ 
cording as it contains less or more water. As a hydrate, when 
it is almost insoluble in najihthaline, it resembles the heartier 
substance, obtained, as before described, by the action of sul¬ 
phuric aci<l on naphfbaline, ami which is the solid hvdrated 
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acid, containing a little naphthaline, and some free sulphuric 
acid; whilst Uie lighter substance is a solution of the dry acid 
in naphthaline; the water present in the oil of vitriol originally 
used being sufficient to cause a separation of a part, but not 
of the whole. 

[To be continued.] 


LII. Hydrographical Notices :—Remarks on the Method of in¬ 
vestigating the Direction and Force qftheCurrents qftheOccant 
Presence of the Water oftheQulf-Stream on the Coasts of Europe 
in January 1822; Summaty of the Currents experienced by 
Ilis Majesty* s Ship Pheasant, in a Voyage from Sierra Leone 
to Bahia^ and thence to New York; Stream of the River 
Amazons crossed, three hundred Miles from the Month of the 
River. By Capt. Edward Sabine, It.A. F.R. 4- L.S. ^-c.* 


pllEVIOUSLY to iny leaving England in 1821, I had had 
llie great advantage of much conversation with Major 
llcnnell, on the subject of the currents in the northern and 
southern Atlantic Oceans, and of having my attention direct¬ 
ed by him to those points in particular, concerning their ve¬ 
locity, limits, and temperature, on which further inquiries 
might conduce to the advancement of hydrograjihical know¬ 
ledge. 

The method of ascertaining tlie existence, direction and ve¬ 
locity of a current, w’here land is not in sight, and a ship can¬ 
not be rendered stationary by anchorage, is to compare her 
position at intervals of sufficient lengtii (generally of 24- hours) 
by observation and by reckoning, lly the Ibrmcr is learnt 
her real change of geographical position in the interval; by the 
latter, the course and distance that she has gone through the 
water; should the position by the reckoning not agree with 
the position by the observation, the difference (presuming both 
to be correct) is the indication and measure of current. 

To determine a sliip’s position from day to day by observa¬ 
tion, or rather, her relative })osition on one day to the pre¬ 
ceding, has become, since the introduction of chronometers, a 
matter of very simple accomplishment, anil capable of much 
precision. It is fur otherwise with the reckoning, however, 
when more is sought by it than such a rough approximation 
us may serve the ordinary purposes of navigation : it must, in 
fact, require the most assiduous and umemitting attention, as 
well as considerable nautical experience and judgement, to 


* From Captiiin Sabine’s ncwly-pablibhcd Accoiuil of his K.Mpcrinu!nts to 
dctcrmiac the Figure of the Earth. 
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estimate correctly the continually varying effects of the winds 
and sea, on a body that is also continually varying the mea¬ 
sure of her exposure to their influence. It may be in the 
power of an individual in a vessel, to obtain, by his own ex¬ 
ertions alone, that portion of the materials towards the evidence 
of currents, which depends on her real change of position; 
but the completion of the evidence by a sufiiciently correct 
reckoning must be the result of an interest participated in by 
all the executive officers of a ship; or by the establishment of 
such habits of accuracy, under the authority of her com¬ 
mander, as are not of usual practice, because they are not ne¬ 
cessary for the general purposes of navigation; the employ¬ 
ment of*chronometers, by which the position of a ship is ascer¬ 
tained and a fresh dejiarturc taken on every day that the sun 
shines, has superseded the necessity of that vigilant and scru¬ 
pulous regard, which the older navigators paid to all the de¬ 
tails of the reckoning, on which alone they had to depend; 
and has tended to substitute general habits of loose and vague 
estimation, lor the considerate and well-practised judgement 
w’ith which allowances were formerly made for the incidental 
circumstances of steerage, leeway, making and shortening sail, 
&c. &c., (»n a due attention to which the accuracy of a reckon¬ 
ing so materially depends. 

In shijjs of war especially, the reckoning is further embar¬ 
rassed by aililficulty less obvious, but not less generally opera¬ 
tive, by which, if not properly j)rovided against, the know'- 
ledgc of the true course which the ship has made is necessarily 
reiulered very uncertain: it arises from the usual practice of di¬ 
recting the course by the binnacle compasses, which are two in 
number for the convenience of the helmsmen, and being placed 
one on the larboard and the other on the starboard side of 
the midship, with a s})ace between them of greater or less ex¬ 
tent according to the size of the vessel, can scarcely fail, and 
are, in fact, generally influenced differently by the shijfs irojj; 
.and being subject to ililferent systems of attraction, the com- 
j)asses not only disagree, but their disagreement varies ac¬ 
cording to the direction of ship’s head, the amount of the dip 
of the needle, and the force of terrestrial magnetism. It is 
customary always to steer by the weather comjrass; and thus 
each is liable to become in its turn the directing compass for 
periods of more or less duration, and the corrections of the 
courses for the disturbing influence of the ship’s iron, becomes 
so various and complicatcil, as to render the deduction of a 
correct reckoning j)ractically unattainable. For example, the 
binnacle compasses of the Iphigcnia, on her passage from Fug- 
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land to Madeira, were observed to differ from each other half 
a point ill one direction when on south-westerly courses, and 
less than half a point in the opposite direction when on easterly 
courses, the indications of the compasses having ci ossed eacfi 
other, and agreed at some intermediate point; it was requisite, 
therefore, that the correction to be allowed on every course 
by each of the two compasses should be ascertained, and that 
the compass by which each course was directed should be 
specially recorded, in order that the true course should be 
kiiown. 

The most obvious mode of preventing so much inconve¬ 
nience and trouble, as well as the more correct practice, is to 
direct and note the ship’s course by one compass only, sta¬ 
tioned permanently in some convenient situation, without re¬ 
ference to the helmsmen, and to use the binnacle compasses 
solely to steer by, on the point which may be noticed at the 
time to agree w'ith the magnetic course of the standard com¬ 
pass; and by employing an azimuth compass for the latter 
purpose, the advantage is gained of enabling the variation to 
be observed directly with tlie compass by which the course is 
governed, and thus of avoiding intermediate comparisons, in 
which time is occupied, and errors frequently introduced. 
This arrangement of a standard compass was adopted by 
Captain Clavering in tlic Pheasant, anti subsequently in the 
Griper, and was found to answer its purpose perl’ectly, and to 
be attended with no practical inconvenience whatsoever. 

Although from the courses above noticed, no satisfactory 
investigation of the direction or velocity of currents could be 
made in the Iphigeiiia, in her passage from England to the 
coast of Africa, a remarkable anti very interesting evidcncti 
was obtained by observations on the temperature of the sea, of 
the accitlental presence in that year of the water of the Gull- 
stream, in longitudes much to the eastward of its ordinary ex¬ 
tension. The Iphigenia sailed from Plymouth on the 4th of 
January, after an almost continuous succession of very heavy 
westerly and south-westerly gales, by which she had been re¬ 
peatedly driven back and detained in the ports of the Channel. 
The following memorandum exhibits her positirai at noon on 
each day of her subsequent voyage from Plymouth to ^a-' 
deira, and from thence to Cape verd Islands, the tempera¬ 
ture of the air in the shade and to windward, and that of 
the surface of the sea; it also exhibits in comparison, the or¬ 
dinary temperature of the ocean at that season, in the respec¬ 
tive parallels, which Major Uenriell has been so kind ns to 
permit me to insert on his authority, as an ap})roximation 
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founded on liis extensive inquiries; the last column shows the 
excess or defect in the temperature observed in the Iphigcnia's 
passage. 



Jt is seen by the preceding memorandum, that in the pas¬ 
sage from Plymouth to Madeira, the Iphigenia found the tem¬ 
perature of the sea, between the parallels of and 
several degret^s wanner than its usual temperature in the same 
season; namely, 3 *2 in , increasing to G' in 39\ and 
again diminisljing to 4 ' in 333'^; whilst at the same period, the 
general temperature of the ocean in the adjoining jiarallels, 
both to the northward and to the southward, even as far as 
the Cape Verd Islands in \ was colder by a degree and 
upwards than the usual average. The evidence of many care¬ 
ful observers at different seasons and in different years, wdiosc 
t)bservations have been collected and compared by Major 
Kennel], has satisfactorily shown, that the water of the Gulf- 
stream, distinguished by tlie high temperature which it brings 
from its origin in the Gulf of Mexico, is not usually found to 
extend to the eastward of the Azores. \’^essels navigating the 
ocean between the Azores and the continent of Europe, find 
at all seasons a temperature progressively increasing as they 
approach the sun; the absolute amount varies according to 
the season, the maximum in summer being about 14 degrees 
warmer than the maximum in winter; but the progression in 
respect to latitude is regular, aiul is nearly the same in winter 
as in summer, bcin^ an increase of 3° of Fahrenheit for every 
.<5° of latitude. It is further observed, that the ordinary con¬ 
dition of the temperature, in the part of the ocean under no¬ 
tice, is little subject to disturbance, and that in any particular 
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parallel and season, the limits of variation in different years 
are usually very small: after westerly winds of much strength 
or continuance, the sea in all the parallels is rather colder 
than the average temperature, on account of the increased ve¬ 
locity communicated to the general set of the waters of the 
north-eastern Atlantic towards the southward. To the heavy 
westerly gales w'hich had prevailed almost without intermission 
in the last fortnight in November, and during the whole of 
December, may therefore be attributed the colder tempera¬ 
tures observed in the latitude of 4*7^% and in those between 26° 
and 19^°. 

If doubt could exist in regard to the higher temperatures 
between 44*^-° and 33§'’, being a consequence of the extension 
in that year of the Gulf-stream in the direction of its general 
course, it might be removed by a circumstance well deserving 
of notice; namely, that the greatest excess above the natural 
temperature of the ocean was found in or about the latitude of 
39^, being the parallel where the middle of the stream, indi¬ 
cated bj' the warmest w'ater, would arrive, by continuing to 
flow to the eastward of the Azores, in the prolongation of the 
great circle in which it is known to reach the mid Atlantic. 

One previous and similar instance is on record, in which 
the water of the Gulf-stream was traced by its ternjierature 
quite across the Atlsintic to the coasts of Europe; this was by 
Dr. Franklin, in a j)assage from the United States to France, 
in November 1776 *. The latter part of his voyage, i, c. from 
the meridian of 35° to the Bay of Biscay, was performed with 
little deviation in the latitude of 4.5"'; in this run, exceeding 
1200 miles, in a parallel of which the usual temperature, to¬ 
wards the close of November, is about 55^°, he found 63^ in the 
longitude of 35° W., diminishing to 60' in the Bay of Biscay; 
and 61° in 10° west longitude, near the same spot wliere the 
Iphigenia found S5°’7 on the 6th of Janiiar}', being about 
five weeks later in the season. At this spot then, where the 
Iphigenia crossed Dr. Franklin’s track, the temperature in 
November 1776 was 51°, and in January :|822, 3°*2 above 
the ordinary temperature of the season. 

There can be little hesitation in attributing the unusual ex¬ 
tension of the stream in particular years to its greater initial 
velocity, occasioned by a more than ordinary difference in the 
levels of the Gulf of Mexico and of the Atlantic: it has been 
computed by Major Ilennell, from the known velocity of the 
stream at various points of its course, that in the summer 
months, when its rapidity is greatest, the water requires about 

* Franklin’s Works, 8vo, Loudon 1806, vol.ii. pp.200, 201. 
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eleven weeks to run from the outlet of the Gulf of Mexico to 
the Azores, being about 3000 geographical miles; and he has 
further supposed, in the case of the water, of which the tem¬ 
perature was examined by Dr. Franklin, that perhaps not less 
than three months were occupied in addition by its passage to 
the coasts of Europe, being altogether a course exceeding 
4.000 geographical miles. On this supposition, the water of 
the latter end of November J 770, may have quitted the Gulf of 
Mexico, with a temperature of 83° in June; and that of Ja¬ 
nuary 1822, towards the end of July, with nearly the same 
temperature. The summer months, particularly July and 
August, are those of the greatest initial velocity of the stream, 
because it is the period when the level of the Caribbean sea 
and Gulf of Mexico is most deranged. 

It is not difficult to imagine, that the space between the 
Azores and the coasts of the old continent, being traversed by 
the stream, slowly fis it must be, at a much colder season in the 
instance observed by the Ijdiigenia than in that by Dr. Franklin, 
its temperature may have been cooled tliereby to a nearer ap¬ 
proximation to the natural temperature of the ocean in the 
former than in the latter case; and that the difference between 
the excess of 5°'5 in November, and of 3°‘2 in January, may 
be thus accounted for. 

If the explanation of the apparently very unusual facts ob¬ 
served by Dr. Franklin in 1776, and by the Iphigenia in 1822, 
be correct, how highly curious is the connexion thus traced 
between a more than ordinary strength of the winds within 
the tropics in the summer, occasioning the derangement of the 
level of the Mexican and. Caribbean seas, and the high tem¬ 
perature of the sea between the British Channel and Madeira, 
in the following winter. 

Nor is the probable meteorological influence undeserving 
of attention, of so cdhsiilcrnble an increase in the temperature 
of the surface-w'ater over an extent of ocean exceeding 600 
miles in latitude and 1000 in longitude, situated so importantly 
ill relation Ho the western jiarts of Europe. It is at least a re¬ 
markable coincidcik9Ci that in November and December 1821, 
and in January 1822, the state of the weather was so unusual 
in the southern parts of Great Britain and in PVance, as to 
have excited general observation; in the meteorological jour¬ 
nals of the period it is characterized “ as most extraordinarily 
hot, damp, stormy, and oppressiveit is stated “ that an un¬ 
usual quantity of rain fell bqtli in November and December, 
but particularly in the latterV^ diat, “ the gales from the west 
and soutli-west were almost without intermission,” and that 
Vol.67. No. 337. Map 1826. 2 U in 
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in December, the mercury in the barometer was lower than it 
had been known for 35 years before*. 

On leaving the ('ape VertI Islands, the Iphigenia proceeded 
to make the continent of Africa at Cape Void. The distance 
between the Cape and the Islands is about 400 miles, both be¬ 
ing in the same parallel of latitude. This passage aftbrded an 
interesting opportunity of observing on the aj^})roach to land, 
the influence of its vicinity on the temperature of the sea. The 
general temperature of the siirlace in tliat parallel and at that 
season may be considered 71°*7, the observations maile at sun¬ 
rise, noon, and sunset, in The first 350 miles of the passage, va¬ 
rying from 71® to 72°’4: but at sunrise on the 31st of January, 
being then at ihe.distancc of 26 miles W’est of Ca})e Verd, wdth 
no land as yet in sight, the surfacc-w'ater had lowered to 69®*6. 
On approaching nearer it progressively diminished, until at 

• The followinfj description of this very remarkable winter is extracted 
from Mr. Danieil’s Essay on the Climate of Loiulori(Meteorological Essays, 
London 18ii3, pages and and becomes highly curious when viewed 
in connexion with the unusual tcmpcrattirc of the ocean in the direction 
from which the ]>rincipal winds proceeded. 

“ November ISvl, differed from the mean, and from both the preceding 
years, in a very extraordinary way. The average temperature was o® above 
the usual amount, and although its diyness was in excess,” [the relative 
dryness, in consequence of the increased temperature] “ the quantity of rain 
exceeded the mean quantity by one half. 1'he haronieter on the w'hole 
was not below the mean. All the low lands were flooded, and the sowing 
of wheat very much interrupted by the wet. 

** In December, the (juantity of rain was very nearly double its usual 
amount. The barometer averaged cousideral)!} below the mean, and de¬ 
scended low’er than had been known for .35 years. Its range was from 
30‘27 inches to 2H-12 inches. The teni|)crature was still high for the sea. 
son, and the weather continued, ns in the last month, in an uninterrupted 
course of wind and rain; the former often approaching to an luirricane, 
and the latter inundating all the low grounds. '1 he water-sodden 'tate of 
the soil, in many parts, prevented wheat sowing, or fallowing the land at 
the regidar season. 'ITie mild temperature pushed forward all the early 
sown wheats to an height and liiMiriancc scarcely ever before witnessed. 
The grass, and every green production, increased in an ecjual proportion. 

January 1822. This most extraordinary season still continued above the 
mean temperature, but the rain, ns if exhausted in the preceding month, 
fell much below the iisual quantity in this. 7’herc was not one day on 
which the frost lasted during the tw cnt)*-four hours. 

” Serious apprehensions were entertained lest the wheats, drawn up as 
they had been by warm and moist weather, without the slightest check from 
frost, should be exhausted by excessive vegetation, and ultimately he more 
productive in straw than corn. 

**The month of February, still five degrees above the mean temperature, 
ended a winter which has never been paralleled.” 

It would not be difficult to trace in detail, each of the effects described 
in the preceding extract, to the cause wliich has been thus placed in con¬ 
nexion with them. 


one 
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of Land on the Temperature of the Sea. 


one mile from the shore, it had fallen as low as 64 d^'ees, 
and continued from 64 to 65 degrees, between Cape Manoel 
and Goree. Cape Verd is situated nearly at ecpial distances, 
exceeding 70 miles, from the mouths of the Senegal and Gam¬ 
bia, the one being to the north and the other to the south. It 
is probable that the water of both these rivers is always colder 
at their entrance into the sea, than the ocean temperature of 
the parallel; that t)f the Gambia certainly was so at that sea¬ 
son, but it was not so cold as the sea in the vicinity of Cape 
Verd, as on a})proaching the entrance of the Gambia, the tem¬ 
perature of the surface rose to 67 *5, and varied in the river 
itself at diflerent hours from 66° to 67°'5; and at the depth 
of 36 feet, being within six feet of the bottom, a seH-registering 
thermometer indicated at high water less than a degree colder 
than the surface. The cojist in the neighbourhood of Cape 
Verd is every where low and sandy, and is coveied with trees 
to the water’s edge. 8uc1j, indeed, is the general character of 
the shores of western Africa, with the exce])tion of Cape Sierra 
Leone; but at no other part of the coast was the din)inution 
of the temperature of the water, on a})proaching the land, so 
great, as in the instance which has been mentioned. Between 
the Gambia ami Sierra Leone are a succession of rivers, ori¬ 
ginating in land of less elevation than the Senegal and Gambia, 
and much exceeding them in the tem})erature of the waters 
which they convey into the ocean; in the mid-channel of the 
Rio Grande, at a few miles fi-oni its month, the surface was 
never less than 74 , and occasionally as high as 77 *5, and at 
the depth of SO or 40 feet was less than a degree colder than 
the surlacc. At the entrance of the River Nooiiez the surlace- 


w’ater was 77 '5, and at that of the llokelle 80°. To the south 
of the Rokelle, and from thence to the extremity of the Gulf 


of Guinea, the coast is swept by a current of considerable ra¬ 
pidity, which reiulers the cooling eftect of tlie hind less appa¬ 
rent ; but in the bays of the coast, whei’c tlie curi’enl sweeps 
from point to point, and leaves still water in the inside, a difle- 
rence is commonly found amounting to three and four degrees"^. 

[To be contiiiucih] 

LIII. On 


* The passage from the Cape Verd Islands to Cape Verd and the Gambia, 
afTurded a not Jess interesting t>pporlnnity of observing the difference in the 
hygroinetrical stale of tlie atmosphere at sea, and in the vicinity of the 
continent, in the region t>f the trade winds. AVe had entered the N.E. 
trade in tlie latitude of‘JP\orth, ninedegreob to the northward of the Cape 
Verd Islands, iiinl did not lose it until the afternoen of the day on whieli 
we (jinitted the Gambia, the strength declining on the approach to the 
continent, but the tlircction continuing unchanged. On the 28th, 2btij, 
and 30th of January, iii naiigating the lirst S.'iO miles of the passage from 
the islands to the contincMit, the air in the shade and to windward vaiitd at 
different hours of tJic day from "0o-2 n, 71°’2, and the dew-point from 6.3° 

2 U 2 to 
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Llll. O/i the Properties of a Line of shortest Distance traced 
on the Surface of an oblate Spheroid. Bp J. Ivory, Esq. 

[Concluded from p, 249.] 

¥ N continuing the subject of my last communication, I shall 
^ now examine particular!}' the case of a geotletical line di¬ 
rected at right angles to the meridian. For this purpose I 
resume the formula before found, viz. 

sin u = sin I cos z, 

ds= ( ^ 4- g-1 t -f c'^ cos - f. ds 
(1 + c* — tfi sin'* I cos'* *) I ’ 

I being the latitude at the commencement of the line, and u 
the latitude at its termination. We rejected this formula, be¬ 
cause the arc z cannot be safely determined by means of the 
latitudes. But this objection will be of no force if the same 
arc can be ascertained with suflicient exactness either by the 
difference of longitude, or the change in azimuth. In reality 
the formula is extremely proper Ibr finding s: for so long as 
z is not very considerable tlie ilenoininator varies slowly, and 
z is almost proportional to s. We may likewise illustrate the 


to 64®’5. At sunrise on the 31st, when at 26 miles west of Cape Verd, the 
dew-point was 6l°‘5, and lowered to 57°’a on nearinji the land, the tem¬ 
perature of the air not being sensibly aflcctcd. Oft' the entrance of the 
Gambia, on the 1st of February, and in the river on the 2d and .3rd and 4th, 
the dew-point was never higher than .51°, and occasionally as low as 48°-5, 
the air over the water and in the shade being generally during the day 
from 69® to 70°. When about to quit the Gambia on the morning of the 
oth of February, we experienced, although in a very slight degree, the pe¬ 
culiar wind called the irarmattan, of which the season svas nearly over: its 
direction was one or tw'o points to the north of the trade winti, or about 
N.N.E.; the air during its influence fell to 66°'.5, and the dew-point to 
37°’i>; affording a reasonable inference, that in a genuine Ilarniattan, and 
before it reaches the sea, the constituent temperature of the vapour may 
be at least us low as 32°. In the progress tofJapelioxo, on the afternoon 
of the same day, we lost the Harmattan, and with it the continuance of the 
trade wind. The sea breeze which followed, raised the temperature of 
the air to 70*, and of the dew-point to 61°-5. 

It appears, therefore, that when the north-east wind first comes off the 
continent of Africa it contains only o3 parts in 100 of the moisture which 
would be required for repletion at the existing temperature; that in blowing 
over the sea its proportum of moisture rapidly augments, until at fifty miles 
from the land, it has acquired 80 parts in 100; which proportion is not 
subsequently increased by its passage over 350 additional miles of ocean. 
In the iiarmattan the air contained only 38 parts in lOQ of the proportion 
of moisture'required for its repletion, 

* C'omnumicatrd by the Author. 


same 
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same thing by attending to ^vhat z represents on the surface 
of the sphere. Let the arc i' be determined by this equation; 
viz. tan i/ 

^ • 

and draw a great circle having the inclination to the cqua> 
tor, and intersecting it in the same diameter with the former 
oblique circle. Now let any meridian meet the two circles, 
and let 4^ and u be the arcs of the meridian between the equa¬ 
tor, and the respective circles; then we shall have this equa¬ 
tion, viz. tan u 

tan vp = - ; 

^ 1 "J" 

whence it follows, that if \p be the latitude of a parallel to the 
equator on the surface of the sphere, u will be the latitude of 
the same parallel on the mrface of the spheroid. Hence it 
will readily appear that z is the arc of the latter great circle 
intercepted between the two meridians that pass through the 
extremities of the arc s’ of the former circle; and, on account 
of the proximity of the two circles, it is never iriiich different 
from s' or s. When the meridian is nearly perpendicular to 
the circles, it is alst) evident, as has already been observed, 
that a small error in the latitude will occasion a great varia¬ 
tion in z. 

Having expanded the foregoing formula and integrated as 
usual (using Hirsch’s tables of fluents, or the tables of any 
such plodding collector, if need be), we shall get, by neglecting 
the powers of e- above the square, 

-- = s j 1 + —--g- (IGsin^/ - 13 sin'‘/)| 

-f sin 2 z ^ ““ sin*/-- (4 sin* / — 3 sin ^ /) | 




15 e* Mn* I 
256 


X sin 4 z : 


and, in this formula, we have only to substitute the value of 
z in terms of the difference of longitude, or of the change in 
azimuth. 

Let us first compare z with the dilfcrence of longitude. The 
second formula (A) gives us 

, , a/ i + e sin 

dp — X 


Observing that here sin ft = 1, sin i = sin A, the formulae (B) 
give us 


cos X tt 4' 
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Now we shall find 


i/ sin*A-.sin-*4»= y^nW-sin^u 

cos . 1 -J- tfi cos tt ’ 


+< 

_ d _ 

cos cos It ^ \ -f e ~ cos '^u * 


. . . , cos X ^ I c* cos' I 

and hence, because cos I =-- p -, 


we get, 


- = 
d<p' ss 


COS t (I n 


cos u V sin 'I •— sin 
rt>s Id z 

cos *l + i,in‘^ I sin - z 


We have therefore, 

d® = —X - .- »- 

^ cos'/ 4-sm - / sin^ * r f* (cos'*/ -f-sin-/sin'«) 

If this expression of dp be expanded and integrated, we 
shall find, 

( tan s \ » ( C- 3<’’ » ,) 

-^) - s X cos / -g-cos«/j. 

In this value I have rejected —^ —fd z sin* 2 :, which 
is altogether insensible even supi^osing z equal to 10® or 12°. 
Next put ^ I _ 

a = 4 — -g— COS ® 

and the last equation will become 

( tan z \ . / tan a \ , 

— ) = arc tan ( —— ) — « cos / x z. 

We must now find 2 in terms of r, and, as this operation re¬ 
quires only the ordinary rules of analysis, I shall suppress the 
detail of the calculation. Neglecting quantities of the order 
already indicated, I have found, 

2 = X I 1 + “ (cos = / + sin * / sin ® .r) — g- cos * / |, (D) 

which formula may likewise be written thus, 

z = jr V 1 + t** cos ® 4- sin = I sin ^ x . . . . (D^ 

This value of z must now be substituted in the formula for s \ 
and, in doing this, it will be sufllicient to make 

sin 2 2 = sin 2 jr ^1 -I- -^cos ® /) = sin 2a: + e' cos® / x a*. 


Thus we get. 


tan p cos I = tan r, 


Jt 

■P" 
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» < 1 . ^ /i sin«/ ‘ 9 t • 9 \ 

-p =^x J 1 + 2 -(l-^ + sm*/sin*x^ 




sin ^ / I 27 sin < f 

2 * 64 


+ sin 2 X I ^ sin * / — ^^2 (^‘ ^ — 3 sin * | 


15 c* Mn*/ . . 

+ —— X Sin 4 X. 

In this formula the only unknown quantities are e® and P, all the 
coefficients being known, provided the initial latitude and the 
difference of longitude have been determined by observation. 

If the length measured extend to an amplitude of only 2° or 
3°, we may make cos z == I in the denominator of the diffe* 
rential equation, and then, 

s = _iL±£2±.. 

1 + C- COb ■' I 

In this case we likewise obtain from the formula (D'), 

z = a’ -v/ 1 + fc'=* cos'^ L ; 
and hence, ^ _ _(> + _ . 

/s/\ + <■- cos' I 

The quantity into wliich x is here multiplied is the radius of 
curvature of the gcodetical line; or, it is the normal to the 
surface of the spheroid terminating in the axis of revolution. 

Let us next compare z with the change of azimuth. From 
the fundamental equation (a) we get, 

I cos X _ cos/ 1 + C- COS»tt 

^ ^ 1 _l_ ^9 fos»/ 

Put U' = 90*^ — fjJ; then, 

. hill -■ I — hill ‘ u 


Sin TO = 


Consequently, 


cos M ^ 1 + e' cos - I 


. sin / sin z 

Sin TO = — -- - 

^ cob - / + bill ■' / bin * = 


^ cob - / + bill ■' I bin * = <v/ t + c* cos 

. tan w jJ \ +e' cos - / 

sm Z = — , X ^-= . 

tan I V I — ^ ^ **’ 

It appears therefore that z is rigorously determined by the 
change in azimuth. But it will be belter to have recourse to 
approximation. Assume 

tan III 

- — = H\\\y\ 
tan I 


then sin z as sin y 


aJ 1 + cocos'- /_. 

^ T—sin’/bill-y * 


sin z = sin y I -]r cos ^ ^ "n" sin * / sin * 


And, 
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And, by passing from the expression of the shie to that of the 
arc itself, 1 have found, 

(E) 


z =z y 1 + cos ’' / + 


e’ (I -1-2 sin ’ /) 


Sin ^ y. 


If we compare this expression with the formula (D') we shall 
readily deduce 

—y -\ -g—sni ^y• (') 

Hence, in measurements to a certain extent, x and y may be 
regarded as equal; and either of them will give the amplitude 
of the length measured. It is easy to substitute y for x in the 
expression of the geodetical line already given. 

It is requisite to observe that in low latitudes the value of 

sin^ ^li^ quotient of two small quantities ; and 

that an error in to will be greatly augmented in y. It is there¬ 
fore only in considerable latitudes that z can be safely deter¬ 
mined In' means of the azimuth. 

The foregoing analysis will enable us to deduce the diffe¬ 
rence of longitude directly from the variation in azimuth. We 
have already found, 

. sin I sin % 1 

Sin to =S! — = 


therefore assume 


cos • / sin ’ I sin • * ^ 'i* c ■* cos'* 1 


sin 6 = 


_ sin u; c * cos* 1 

sin I ’ 


then 


sin fl = —: 


sill z 


tan s 


iv/ cos / -f- sin * / bin * » ’ 

= tan 6. 


■(G) 


cos I 

But wc have likewise found 

(p = arc tan — cos I \ - - - cos*I \ x t : 

wherefore, we get, 

. . sin u) a/ 1 -f- c* cos * I 

sin « = — , 

^ = 9 — j I -^ cos’/ I X arc tan.(tan 9 cos/)J 

This formula is already very exact, and will extend to an am- 

I ilitude of 10° or 12^ from the beginning of the geodetical 
ine: but the method we have employed may be carried to 
any required degree of approximation. 

In the Confi. des Terns 1828, I find an example very pro¬ 
per to illustrate the foregoing calculations. In a perpendicu¬ 
lar to the meridian commencing in latitude M* Puissant 

has 
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has computed the angles at the extremity of a length equal to 
400,000 metres, supposing the oblateness equal to : and 

the results of his calculation, given in pp. 221, 222, expressed 
by the symbols we have and are as follows: 

s = 400,000 
I = 45” 


u = 44” 53' 14"-73 
<p = 5” 4' 3"-78 
fJ = 86” 25' 8"-46 : 

also, taking the }n’o}>ortion of the axes of the spheroid, we 
have 1 + (?'* = and hence 

JO’S 


617 

308 -> 


= 0*0065045 


log. 


-3*8131838. 

We may now c()m})are the values of z computed in the dif¬ 
ferent ways we have investigated. In the first place, by the 
formula, sin u — sin / cos z, we get 


s = 3’ 35' 39''. 


As u is here the result of an exact calculation and not affected 
with errors of observation, the value of z now found must be 
accurate as far as the tables usually employed will allow. But 
if u w’crc determined by observation, we may reasonably sup¬ 
pose an error of 1" in defect; then 

z = 3° 35' 54"*8, 

so that an error of 1" in u has produced one of near 16" in *. 
Next computing by the difference of longitude, we have 
tan ^ cos I — tan 
.r = 3” 35' 17"*13; 
then, by the formula (D), 

z = X X 1*001631 = 3° 35' 38"*20. 


Lastly, to determine ^ by means of the variation in azimuth, 
we have 

w 90” — y.' = 3” 34' 5l"*5 t 

tan 7c 


y = 3” 35' 16"*78: 
then, by the formula (E) 

z — If X 1*001625 + 0"*11 = 3” 35' 37"-88. 

The values of z deduced from the difference of longitude 
and the variation of azimuth are not exactly equal, the former 
exceeding the latter by 0"*32, which seems to arise from small 
errors in the calculated longitude and azimuth. For ac- 
Vol. 67. No. 337. May 1826. 2 X cording 
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cording to the formula (F) the arcs and y ought to be more 
nearly equal than they are found to be. I liave likewise com¬ 
puted the difference of longitude <p directly from the azimuth 

7o it equal to 
5 4 3 -jS, or 0'-46 less than it should be, which agrees with 
me remark just made. 

I shall not prosecute this subject further at present. It 
would be interesting to investigate the general case of a geo- 
detical line directed in any angle to the meridian; but it would 
occujiy tim much room. The relations of all the <|iiantitie.s 
concemetl in *e problem have, in the foregoing analysis, been 
express^ by l^miiloE so simple and manageable, that diere 
can be little difficulty in the investigation of any point that can 
occur m practice; and it is hi this that I conceive the advan- 
tage ol the solution I have given to consist. 


Since my last communication on this subject, the 41 st number 
of the Quarterly Journal of the Royal Institution has appeared, 
which contains some investigations of M. Bessel relating to 
^e curve of shortest distance on a spheroid of revolution. It 
IS extremely remarkable that M. Bessel's general solution of 
the problem is exactly the same with that which I published 
in this Journal for July, 1824*. By saying this I mean, nut 
that every step of Ins investigation is the same with mine, but 
tliat the same view is taken ol the problem, and the ultimate 
formulae obtained, are not a jot different from those which I 
have given. The two formula marked (5) in p. 1 39 ol’ the 
Journal of Science, are identical with the two marked (A) in 
my solution, the apparent diffbionce existing only in the nota¬ 
tions. Although tliis is so plain as to reijuire only to be no¬ 
ticed, yet m a case of this kind it may not be improper to 
pio\e incontestibly the exact coincidence of tlie expressions. 
Now one of my forraulie (A) is thi.s, 

d s =z li s' ] + e* .sin * 

which belongs to a spheroid of which the semi-axis of revolu¬ 
tion is unit; and if tlic same semi-axis be of any other mag¬ 
nitude P, it is evident tliat we must write ~ for d s, and then 
we shall have, 

d s = P X d s' V 1 -f : 

put 1 —cos®4/ for then 

rfs=p v/T+T"' X ds' 4 

V 1 +f* ■ 


* It is proper to observe thut I have no knowledee of M Bessel’s 
mgs on this subject, except from the Journal of Science. 


writ. 


but 
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but when the semi-axis of revolution is changed from 1 to P, 
the equatorial semi-diameter will be changed from V' 1 + 
to P V” 1 -f c* = a; and the formula will now be, 


, . /, c■cos*^^' 

ds — a ')t. dd ^ \ 1 > 

which is identical with the first of the formulae (5) in the Journal 

of Science, because in iny notation d.?', vj;, and stand for 

tlie same things as d <r, m, and e® in M. Bessel’s. The other 
of my formulae (A) is, 


df = d X 


\/ 1 + e* sin * 


or. 


d ^ 



f* cos'i^- 


> 


which is identical with the second of the formulae (5). It is there¬ 
fore certain that the two investigations end in the same results. 
The equations marked (4) in p. 138 of the .Journal arc no 
more than the equations (5) in p. 139 in a different shape. 1 
investigated these equations by giving to the coordinates a cer¬ 
tain form, which led to them directly without successive sub¬ 
stitutions, and many intermediate inferences: M. Bessel has 
arrived at the same conclusion by setting out from the usual 
j)roperty ol’ the curve of shortest distance on a solid of revo¬ 
lution, and by a train of reasoning which rests upon proper¬ 
ties directly flowing from my analysis. How this coinci¬ 
dence has iiappened I am not called upon to give any ac¬ 
count. 'rhe date of my solution exculpates me from the charge 
of silently producing forinuhe found by another, as my own 
under a little disguise, in the form of the expression and the 
mode of investigation. 

If we except the general solution of the problem, M. Bes¬ 
sel’s iiivestigations contain nothing new or of much interest. 
His principal formula (10) in p. 141, is the length of an ellip¬ 
tic arc expressed in a complicated manner, and requiring in 
practice bulky tables, and the calculation of many subsidiary 
arcs. Let us try with what success the methods we have fol¬ 
lowed will apply to determine the geographical position of 
places (m a given spheroid. 

In the first place we have, 


cos i — cos A sin 


f os / si n p, V 1 + 
V1 4- cos* I 


but, from the relation between the arcs i and we likewise 
have. 


2 X li 


cos 
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cos i — 


cos »' 1 -f- e* 

V J +c* cos * % 


wherefore, by ecjiiating the two values of cos /, we get, 


cos i' = 


cos I sin ft. 


( 1 ) 


V 1 cos */ Cos *(l* 

Again, by combining the formula (A) and (B), we get, 

1 ___ d V' cos \/ 1 -}- tr* sin * ^ 

V^sin *i — bin • * 

but, we have, 

•■■■• *■' . , sin u 

^ , Sin J/ = . —— ; 

1 -f- I** cos • u ’ 


sin t 


Sin I — /-—-j"., 

V 1 -j- c* cos * 1 

wherefore, bv substitution. 


cos H 


and hence. 


^ _ (1 -f- c*) • + c* cos *t‘. d u 

(1 - e” cos *«) 7 f •'in *»' — sin 'n 

sin n = sin V sin z 


^ (1 -f f*) \/1 -f c* cos *i' . dtt 

(1 4- c* — c* sin * i sin * 2)1 

This formula is different from that we have obtained above in 
no other respect, except that s and z are now to be reckoned 
from the equator, the one along the geodetical line, and the 
other along the great circle of the inscribed sphere, having tlie 
inclination z'to the equator. The terminations of s and r are 
points in the two lines that have the same latitude u. We 
next obtain, 

•' i + f"’ 


In order to 


(i s — 


Vl -/*. d; 


(I -/"sin**)] 

integrate this formula, I assume, 


——4= = A 2 — cos 2 [B sin 2 + C sin ’r 4- &c.I ; 
V'l-/* ^ ■* 

then having taken the fluxions and made the two values of 

d $ coincide, I have found, 

A - B = 1 

2B-3C= f/' 


♦c-sD=^;^V 

&C. 

and hence by exterminating B, C, &c, successively, we get, 
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A = 1 +( 4 -)’- Sf‘ + S/‘ + &c. 

B= A - 1 
C=|-B 

The coeficients B, C, &c. decrease at the same rate with the 
successive powers of f'. It may be remarked here, once for all, 
that, if we are to calculate with tTie usual tables, the approxi¬ 
mation need not be carried further than to include f *: for it 
will be found that the other terms alFect the numbers only in 
the eighth decimal place, which is beyond the reach of the or¬ 
dinary tables. This being observed, we have, 

A'») = 4 ■/T^> = 1 + -i/> + 

A"' = B = •’/' + 

AC, = c = p- 

s — A'®' 2 — cos 2 sin z + A^^’sin^ 2 }» 

Now this very simple expression will accomplish all that can 
be effected by M. Bessel’s formula (10) in p. 141 of the Jour¬ 
nal of Science. But it will be more convenient in practice if 
it be written a little differently, as follows. 
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For illustration 1 take M. Bessel’s example in pp. 143, 144, 
of the Journal of Science. The latitude of Seeberg, or /, is 
50® 56' G"*7; i«-, or the azimuth, 85° 38' 56"‘82 reckoning 
from the north w'cstward ; and, if s be the distance from See¬ 
berg to Dunkirk on the gcodetical line, and reduced to a sphe¬ 
roid of which the polar semi-axi» is unit, we have, log s = 
8*9649485. Further, the square of the excentricity is, in my 

C® * 

notation, equal to ; and according to M. Bessel, 

log = 7-8108710 

log/;^ = 7-8136900. 

From these data we get, by the formula (1), 

/■' = 51° 4' 9"-94. 


And 
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And hence, 


/* = 


r*sin*i' 


= 0-0039150 


f^ = 0-0000153. 

It will be convenient to multiply the coefficients m, py q by the 
seconds in an arc equal to the radius in order to have all the 
terms of the formula expressed in seconds of a degree: then, 

log7« = 5-3139988, 
log p — 2-78254-, 
log q — 0-170, 

The arc z is the hypothenusc of a right-angled triangle in 
which the latitude subtends the angle v : therefore, 

• . n ^ Siin / 

Sill S'*" = -. ; 

sin i ^ 

or, when i' and / are very nearly equal, we may use this for¬ 
mula, _ 

cot. ('"4-0 sin (i ' - /) _ 

sin / ’ 


2:“ = 86° 28' 19"-0. 

This quantity must now be substituted in the formula (2) to 
find m s °; the amount of the terms to be subtracted is only 
37"*31 ; therefore, 

m^s = 86° 27' 41"-69. 

In order to get in s) we must add the degrees in the arc 
between Seeberg and Dunkirk, viz. 5° 16' 4-8"-4-8, which is 
found by adding the log. of m to the log. of the distance be¬ 
tween the tw'o places; then, 

m (s** + s) = 91 - 44' 30"-17. 

This value being found, we must next compute the correspond¬ 
ing quantity -f « by the formula (2); the correction to be 
applied is only — 18"-4 ; wherefore, 

s" + = 91' 44' ll"-77. 

Finally, we have, 

sin 11 = sin i' x sin ( 2 :° + z) ; 
the lat. of Dunkirk, ?< = 51° 2' 12"-7. 

In order to find the difference of longitude, I shall resume 
the expression of d <p before found, writing for /, and sin z 
for cos Zy and likewise, for tlie sake of brevity, putting A* = 
cos -I- sin cos® 2 : = 1 — sin sin * 2 ;: then. 


, , cos i d X 


V > + 


By expanding the radical w-e get, 

d(p= - cosid;: J A' + A“ - &c. { . 

If now we substitute what A^ stands for, and in place of the 
powers of sin 2 write the equivalent expressions in the cosines 

ol' the 
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of Ihe multiples of the arc, we shall get with sujfHcient exact¬ 
ness, 

.1 / e* Ze* , 5«*® e v 

C - COS z' ^ + Jg- - &c. ) . 

+ cos z' sin ® V ^ 

+ cos i' sin ® i' X &c-) 


d f) = 


cos i' tlx 


— C X d Z 


^ tr sin •» cos i 


IG 


d. z cos 2 z. 


Now y — is tlie arc or the difference of longitude of 

the two extremities of the arc z ; and hence, by integrating 
between the limits and + z, we get, 

I 3e* cos?'sin*r ,n a . \ • 

^ = ^' — C xz--g-COS (2 z° + «) Sin z. 


Now in the foregoing example, we have 

e^ cos /' = -0040917 
e* cos i' = -0000266-4 
tfC cos /■' = -0000001 -7 
cos ?■' sin’* /■' = 0000161-2 

and hence we get, 

C = 0-0020389, 

aiul the log. of the coeflficicnt of the remaining term, multiplied 
by the seconds in the arc etjual to radius, is 9-791. Where¬ 
fore, the arc z being 5° 15' 52"-77 = 18952"*77, we get, 

^ — S8"-64 - 0"-06. 

The arc p' is readily computed by this formula, 

. , cos I* sin a 

Sin p' =-;-: 

cos I cos l( 




8 - 


21' 57"-76 
— 38-7 


^ = 8 21' 19"-06 

w’hich is the difierence of longitude between Seeberg and Dun¬ 
kirk, the latter place being west of the former. 

In such calculations, the defect is not in the algebraic for- 
muhe, but in the tables in ordinary use, which are not suffi¬ 
cient to ensure exactness in the frai'tions of a second. 

The editor of the Journal of Science greatly approves of 
M. Bessel’s researches, and he coimnents upon them with all 
that complacency which is so natural to him when he thinks 
he has got things in a right train. He concludes his remarks 
with announcing in set jnn-asc, a simple rectification of the gech- 
delitic airr>e. It is an cxjiression of the length of an elliptic 

arc 
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arc at which he has arrived with the help of Hirsch’s tables. 
Now there is perhaps no problem in pure mathematics that 
has more engaged die attention of geometers than the various 
ways of computing elliptic arcs. In particular Legendre has 
WTitten largely on this subject, and has published extensive 
tables for the use of the calculator. Hence there is some dif¬ 
ficulty as to the sense in which we are to understand the word 
simple. Is it to be taken generally in reference to the labours 
of all mathematicians ? Or is it merely intended to mark a con¬ 
trast with the complicated calculations of M. Bessel ? This is 
a point which I shall not take upon me to decide; although I 
should not be surprised if it shall be found that, on the present 
as on other occasions, this member of the Royal Institution has 
outdone, with a stroke of his pen, all tha\ has hitherto been at¬ 
tempted on the same subject. After all it may perhaps be al- 
ledged that the word in question slipt in*&rsorily, and its 
meaning must not tlierefore be scanned too precisely. In con¬ 
clusion should any part of these investigations happen to hit 
the fancy of the iSditor of the Journal of Science, I beg leave 
to suggest the propriety of his taking it from the pages of this 
Journal without waiting to get it at second-hand from Germany. 

May, 5, 1826. .T. IroRT. 


LIV. Character and Dcsrriptum of Kingia, a nrw Genus of 
Plants found on the Soitfh-'ioesf Coast of New Holland: with 
Observations on the Structure of its Unimpregnated Ovulum ; 
and on the Female Flower qf Cycadeee and Conijerce. By 
Robert Brown, Esq.t F.R.S.S.L. 4’ F-t F.L.S. 

{Read before theLinnean Society of London^ Nov. I &l 5,1825*.) 

¥ N the Botanical Appendix to the Voyage to Tert'a Australis, 
-*■ I have mentioned a plant of very remarkable appearance, 
observed in the year 1801, near the shores of King George tlie 
Third’s Sound, in Mr. Westall’s view of which, published in 
Captain Flinders’s Narrative, it is introduced. 

The plant in question was then found with only the imper¬ 
fect remains of fructification : I judged of its affinities, there¬ 
fore, merely from its habit, arid as in this respect it entirely 
agrees with Xanthorrhoea, included the short notice given of 
it in my remarks on Asphodeleaj, to which that genus wjis re- 
ferredf. Mr. Cunningham, the botanist attached to Captain 

* From Captain King’s Survey of the Intertropical and Western Coasts 
of Australia, 1826, vol. ii. p. 534. 

■f" Flinders’s Voyage, vol. ii p. 576. 
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a new Genus of Plants in New Holland. 

King’s voyages, who examined the plant in the same place of 
growth, in February 1818 and in December 1821, was not 
more fortunate than myself. Captain King, however, in his 
last visit to King George’s Sound, in November 1822, ob¬ 
served it with ripe seeds: and at length Mr. William Baxter, 
whose attention I had particularly directed to this plant, found 
it, on the shores of the; same port in 1823, both in flower and 
fruit. To this zealous collector, and to his liberal employer 
Mr. f lenchman, I am indebted for complete specimens of its 
fructification, which enable me to establish it as a genus distinct 
from any yet described. 

To this new genus I have given the name of my friend Cap¬ 
tain King, who, during his important surveys of the coasts of 
New Holland, formed valuable collections in several depart¬ 
ments of Natural History, and on all occasions gave every as¬ 
sistance in his upower to Mr. Cunningham, the indefatigable 
botanist who accompanied him. The name is also intended 
as a mark of resjiect to the memory of the late Captain Philip 
Gidley King, who, as governor of New South Wales, materially 
forwarded the objects of Captain Flinders’s voyage; and to 
whose friendship Mr. Ferdinand Bauer and myself were in¬ 
debted for important assistance in our pursuits while we re¬ 
mained in that colony. 


KINGIA. 

Ord. Nat. Junccce prope Dasypogon, Calectasiam et Xeroteni. 
Char. Gen. Perianthimn sexpartituni, regulare, glumaceum, 
persistens. Stamina sex, fere hypogyna: Antheris basi afHxis. 
Ovarium triloculare, loculis monospermis; ovuUs adscenden- 
tibus. Stylus \. tridentatum. Pcricarpiiim eyisaccum. 

indehiscens, monospermum, perianthio scarioso cinctum. 

Planta facie Xanthorrhoem clatioris. Caudex arboresceiis cica- 
tricibus basibusvefoliorum exasperains? Folia caudieem ter- 
minantia corifertissvna lotigissima, figura et dispositione Xan- 
thorrhoea?. Pedunculi numerosi foliis breviores, hractcis i>u- 
ginantibus imbricatis tecti, JlorJferi terminates erecti, mox, 
caudicc parum elongato foliisque noxwllis product is, laterales, 
et divaricati vel deflexi, terminati capitulo denso globoso fo- 
ribus tribractcaiis 

Kingia Australis. Tab. C. 

Desc. Caudex arborescens erectus simplicissimus cylijidra- 
ceus, 6—18 pedes altus, crassitie femoris. jPo/m caudieem ter- 
minantia numerosissima patula, apicibus arcuato-recui*vis, lo¬ 
re*^ solida, ancipitia apice teretiusculo, novella undique tecta 
pilis adpressis strictis acutis la?vibus, angulis lateralibus et ven- 
Vol. G7. No. 337. May 1826. 2 Y trail 
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trali retrorsum scabris. numerosi teretes 8—12>pol- 

licares crassitie digiti, vaginis integris brevibus imbricatis nine 
in foliolum subulatum productis tecti. Capitulum globosum, 
floridum magnitudine pnini minoris, fructiferuin pomum par- 
vum aequans. Flores undique dense imbricati, tribracteati, ses- 
siles. Bractea exterior lanceolata brev^^ acuminata planiusculu 
erecta, extus villosa intus glabra, post lapsum fructus persis- 
tens : dme latcealcs angusto-naviculares,’acutissima;, Carina la- 
teribusque villosis, longitiulinc fere exterioris, simul cum pe- 
rianthio fructifero, separatim tamen, dilabentibus. PcriantJiium 
sexpartituin regulare submquale glumaceum : foliola lanceolata 
acutissima disco nervoso nervis immersis simplicissimis, antica 
et postica plana, lateralia complicata lateribus inaequalibus, 
omnia basi subangustata, extus longitudinaliter sed extra me> 
dium praecipue villosa, intus glaberrima, aestivatione imbricata. 
Stamina sex subtequalia, aestivatione .stricta filamentis sensim 
elongantibus: Filament a fere hypogyna ipsis basibus foliolo- 
rum perianthii quibus opposita leviter adlimrentio, tiliformia 
glabra teretia; Anlher<c staiites, ante deliiscentiam lineares ob- 
tusa; filainento paulo latiores, defloratae subiilatae vix crassitie 
filaineiiti, loculis parallelo-contiguis connectivo dorsali angusto 
adnatis, axi venlrali longitudinaliter dehiscentibus, lobuiis ba- 
seos brevibus acutis subadiiatis: Pollen simplex breve ovale 
loeve. Pistillum: Ovarium sessile disco nullo squaniulisve cinc- 
tum, lanceolatum trigono-ancejis villosuin, triloculare, loculis 
monospermis. Ox'ula erecta fundo anguli intcrioris loculi paulo 
supra basin suam inserta,obovata lenticulari-compressa, aptera: 
Testa in ipsa basi acutiuscula foramine ininuto perforata: Mem- 
hrana interna z’especlu testic inversa, liujitsce iienipe apici lata 
basi inserta, ovata apice angustato aperto foramen testae ob- 
turante: Nucleus cavitate membrance conformis, ejusdem basi 
insertus, emtorum liber, pulposus solidus, apice acutiusculo 
laevi aperturam niembi’anue intenue attingentc. Stj/lus trigonus 
striclus, infra villosus, dimidio superiorc glabro, altitudine sta- 
ininum, iisdeni paulo praecocior, exsertus nempe dum ilia adhuc 
inclusa. Stigmata tria brevissiina acuta dcnticuliformia. Peri- 
carpium exsuccum, iiidehiscens, villosuin, basi styli aristatum, 
])criantliio scarioso et filamentis emarcidis cincluni, abortione 
monospermum. Semen turgidum obovatum retusuni, integu- 
niento (testa) siniplici membranacet) atjueo-pallido, hinc (intus) 
fere a basi acutiuscula, rw/i/rcfusca vcriicem retusuni attingentc 
ibique in cludaznm parvain concolorcni ampliata. Albumen se- 
inini conforme dense carnosum album. Embryo nionocotyledo- 
neus, aqueo-pallidiis subglobosus, extreinitate inferiore (radi- 
culuri) acuta, in ipsa basi sentinis situs, seinbiinmersus, ncc 
albuminc omnino inclusu'*. 


Tab, 
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a nem Genus of Plants in New Holland. 

Tab. C. fig. 1. KiNGi^ Austjialis pedunculus capitulo florido 
termiiiatus; fig. 2. capitulum fructiferum; 3, sectio trans- 
versalis pedunculi: 4, folium: hae magnitudine iiaturali, se- 
quentes omne.s ])Iiis minus auclm sunt; 5, flos ; G, stamen ; 
7, antlicru untice et, 8, eadein jiostice visa; .9, pistillum; 
10, ovarii sectio transversalis; 11, cjusdem portio longitu- 
dinalitcr secta exhibcns ovuluin adscendcns cavitatem loculi 
rej>lens ; 12, ovulum ita iongitiidinalitcr sectum ut membrana 
interna solumniodo ejusqne insertio in aj)ice cavitatis testm 
visa sit; 13, ovuli sectio iongitudinalisprofundius ductaex- 
bibens mcmbranam internam et nucieum ex ejiisdem basi 
ortum; 14, bractcae capituli friictiferi; 15, pericarpium 
periantliio filamentisqiie persistentibns cinctum; 16, pe¬ 
ricarpium perianthio avuiso filainentorum basibus relictis; 
17, semen. 

Obs. I.—It remains to be ascertained, whether in this genus 
a resin is secreteti by the bases of the lower leaves, as in Xan- 
thorrhoea; and whether, which is probable, it agrees also in 
the internal structure of its stem with that genus. In Xan- 
thorrheea the direction of fibres or vessels of the caudex seems 
at first sight to resemble in some degree the dicotyledonous 
arrangement, but in roalitj^ much more nearly approaches to 
that of Dracmna Draco, allowance being made for the greater 
number, and extreme narrowmess of leaves, to which all the 
radiating vessels belong*. 

Oits. II.—I have ])laced Kingia in tlie natural order Jun- 
ceai along with Dasypogein, Calectasia and Xerotes, genera 
peculiar to New Holland, and of which the two former have 
hitherto been observed only, along w'ith it, on the shores of 
King George’s Sound. 

The striking resemblance of Kingia, in caudex and leaves, 
to Xanthorrhoca, cannot fail to suggest its affinity to that genus 
also. Although this affinity is not confirmed by a minute com¬ 
parison of the parts of fructification, a sufficient agreement is 
still manifest to strengthen the doubts formerly expressed of 
the importance of those characters, by which I attempted to 
define certain liimilies of the great class LiliaccaL\ 

In addition, however, to the diflerence in texture of the outer 
coat of the seed, and in those otlier points, on which I then 
chiefly dej)ended in distinguishing Juncea' from Asphodeleae, 

* My knowledge of tliis remarkable siriicture of Xanthorrha?a is chiefly 
derived from specimens of the caudex of one of the larger species of the 
genus, brought from Port Jackson, and deposited in the collection at the 
Jardin du Roi of Paris by M. Gaudichaud, the very intelligent botanist who 
was attached to ('aptain De Freycinet’s voyage. 
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a more important character in Juncese exists in the position of 
the embryo, whose radicle points always to the base of the 
seed, the external umbilicus being placed in the axis of the 
inner or ventral surface, either immediately above the base as 
in Kingia, or towards the middle, ns in Xerotes. 

Obs. III .—On the Structure of the Unimpueonated Ovu- 
LUM in Pheenogamous Plants. 

The description which I have given of the Ovulum of Kingia, 
though essentially different from the accounts hitherto pub¬ 
lished of that organ before fecundation, in reality agrees with 
its ordinary structure in Phaenogamous plants. 

1 shall endeavour to establish these two points; namely, the 
agreement of this description with the usual structure of the 
Ovulum, and its essential difference from the accounts of other 
observers, as briefly as possible at present; intending here¬ 
after to treat the subject at greater length, and also with other 
views. 

I have fbrmerl}' more than once * adverted to the structure 
of the Ovulum, chiefly us to the indications it affords, even 
before fecundation, of the place and direction of the future Km- 
bryo. These remarks, however, which were certainly very 
brief, seem entirely to have escaped the notice of those authors 
who have since written on the same subject. 

In the botanical appendix to the account of Captain Flin¬ 
ders’s Voyage, published in 1814, the following description of 
the Ovulum of Ccphalotmfollicularis is given : “ Ovulum erec- 
tum, intra testam meinbranaceain continens sacculum pendu¬ 
lum, magnitudine cavitatis testae,” and in reference to this de¬ 
scription, I have in the same place remarked that, “ from the 
structure of the Ovulum, even in the uniinpregnated state, I 
entertain no doubt that the radicle of the Embryo points to 
the umbilicusf”. 

My attention had been first directed to this subject in 1809, 
in consequence of the opinion I had then formed of the func¬ 
tion of the Chalaza in sceds^ ; and some time before the pub¬ 
lication of the observation now rpioted, I luul ascertained that 
in Phaenogamous plants the unimpregnateil Ovulum very ge¬ 
nerally consisted of two concentric inendiranes, or coats, in¬ 
closing a Nucleus of a pulpy cellular texture. I had tibserved 
also, that the inner coat had no connexion either with the 
outer or with the nucleus, except at its origin ; and that with 
relation to the outer coat it was generally inverted, while it 

* Flinclors’s V«)yagc, vt»l. ii, p. 601, anil Tiinn. Stic. 'Trans, vol. xii. p. 136. 

f Flinders’s Voy. loc. cit. X Linn. Soc. Trans, vol. x. p. ."W. 

always 
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always agreed in direction with the nucleus. And lastly, that 
at the apex of the nucleus the radicle of the future Embryo 
would constantly be found. 

On these grounds my opinion respecting the Embryo of Ce- 
:)halotus was formed. In describing the Ovulum in this genus, 

[ employed indeed, the less correct term “ sacculus,” which, 
however, sufficiently expressed the appearance of the included 
body in the specimens examined, and served to denote my un¬ 
certainty in this case as to the presence of the inner membrane. 

I was at that time also aware of the existence, in several 
plants, of a foramen in the coats of the Ovulum, always distinct 
from, and in some cases diametrically o})posite to, the external 
umbilicus, and which I had in no instance found cohering 
either directly with the parietes of the Ovarium, or with any 
process derived from them. But, as I was then unable to de¬ 
tect this foramen in many of the plants which I had examined, 
1 did not attach sufficient importtince to it; and in judging of 
the direction of the Embryo, entirely depended on ascertain¬ 
ing the apex of the nucleus, either directly by dissection, or 
indirectly from the vascular cord of the outer membrane: the 
termination of this cord aflbrding a sure indication of the ori¬ 
gin of the inner membrane, and consequently of the base of 
the nucleus, the position of whose apex is therefore readily de¬ 
termined. 

In this state of my knowledge the subject was taken up, in 
1818, by my lamented friend the late Mr. Thomas Smith, wdio, 
eminently qualified for an investigation where minute accuracy 
and great experience in microscopical observation W'ere neces¬ 
sary, succeeded in ascertaining the very general existence of 
the foramen in the membranes of the Ovulum. But as the fo¬ 
ramina in these membranes invariably correspond both with 
each other and with the apex of the nucleus, a test of the di¬ 
rection of the future Embryo was consequently found nearly 
as universal, and more obvious than that which I had pre¬ 
viously employed. 

To determine in what degree this account of the vegetable 
Ovulum difiers from those hitherto given, and in some measure 
that its correctness may be judged ofi I shall proceed to state 
the various observations that have been actually made, and 
the opinions that have been formed on the subject, as briefly 
as I am able, txiking them in chronological order. 

In 1672, Grew* describes in the outer coat of the seeds of 
many Leguminous plants a small foramen, placed opposite to 
the radicle of the Embryo, which, he adds, is “not a hole ca¬ 
sually made, or by the breaking oil’of the stalk,” but formed for 

* Anatomy nf Vvgti, begun p. 3. Anal, of Plants, p. !3. 
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purposes afterwards stated to be the aeration of the Embryo, 
and facilitating the passage of its radicle in germination. It 
appears that he did not consider this foramen in the testa as 
tuwnys present, the functions which he ascribes to it being per¬ 
formed in cases^ where it is not found, either, according to him, 
by the hiiuin itself, or in hard fruits, by an aperture in tlie 
stone or shell. 

In another part of his work * he describes and figures, in 
the early state of the Ovuluni, two coats, of which the outer is 
the testa; tlie other, his “middle membrane,” • is evidently 
what I have termed nucleus, whose origin in the Ovulum of 
the Apricot he has distinctly represented and described. 

Malpighi, in 1675 f, gives the same account of the early 
state of the Ovulum; his “ secundinae externae” being the testa, 
and his chorion the nucleus. He has not, however, distin¬ 
guished, though he appears to have seen, the foramen of Grew, 
from the fenestra and fencstella, anil these, to which he assigns 
the same functions, are merely his terms for the hilum. 

In 1694*, Camerariiis, in his admirable essay on the sexes of 
plants I, proposes, as queries merely, various modes in which 
either the entire grains of pollen, or their particles after burst¬ 
ing, may be supposed to reiich and act upon the unimjircg- 
nated Ovula, which he had himself carefully observed. With 
his usual candour, however, he acknowledges his obligation on 
this subject to Malpighi, to whose more detailed account of 
them he refers. 

Mr. Samuel Morlaiid, in 1703§, in extending Leeuwen¬ 
hoek’s hypothesis of generation to plants, assumes the existence 
of an aperture in the Ovulum, through which it is impregnated. 
It appears, indeed, that he had not actually observed this aper¬ 
ture before fecundation, but inferred its existence generally 
and at that period, from hiiving, as he says, “ discovered in 
the seeds of beans, peas, and Phaseoli. just under one end of 
what we call the eye, a manifest perforation, which leads di¬ 
rectly to the seminal plant,” and by which he supposes the 
Embryo to have entered. This j>erforation is evidently the 
foramen discovered in the seeds of Leguminous plants by Grew, 
of whose observations respecting it he takes no notice, though 
he quotes him in another part of his subject. 

In 1704<, Etienne Francois Geoffroy H, and in 1711, his bro¬ 
ther Claude Joseph Geoffroy f, in support of tlie same hypo- 

* Anat. of P/antg, p. 210. tab. 80. t Amtomc Plant, p. 75 ct 80. 

t RudoljM Jacobi Camerarii de sexu plantanim epittoUif p. 8, 40, et seq. 

6 Philosoph. Transact, vol. xxiii. n. 287- p. 1474. 

(I QiuEstio Medica an llominis primordia Vermis ? in aiictoris Tractatu de 
Materia Median, tom. i. p. 123. 

f Mem. del’Acad, dcs Sr. dr Paris, 1711, p- 210. 
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thesis, state the general existence of an aperture in the unim¬ 
pregnated vegetable Ovulum. It is not, however, probable 
that these authors had really seen this aperture in the early 
state of the Ovulum in any case, but rather that they had 
merely advanced from the observation of Grew, and the con¬ 
jecture founded on it by Morland, whose hypothesis they adopt 
without acknowledgment, to the unqualified assertion of its 
existence, in all cases. For it is to be remarked, that they take 
no notice of what had previously been observed or asserted on 
the more important parts of their subject, while several pas¬ 
sages are evidently copied, and the whole account of the ori- 

{ jinal state and developement of the Ovulum is literally trans- 
ated from Cainerarius’s Essay. Nor does the younger Geof¬ 
frey mention the earlier publication of his brother, from which 
his own memoir is in great part manifestly derived. 

In 1718, Vaillant*, who rejects the vermicular hypothesis 
of generation, supposes tlie influence of the Pollen to consist 
in an aura, conveyed by the trachea? of the style to the oviila, 
which it enters, if I rightly understand him, by the funiculus 
umbilicalis: at the same time he seems to admit the existence 
of the aperture in the coat. 

In 1745, Needhamf, and in 1770, Gleichen|, adopt the 
hypothesis of Morland, somewhat modified, however, as they 
consider the particles in the grains of Pollen, not the grains 
themselves, to be the embryos, and that they enter the ovula 
by the umbilical cord. 

Adaiison, in 1763§, states the Embryo to exist before fe¬ 
cundation, and that it receives its first excitement from a va¬ 
pour or aura proceeding from the Pollen, conveyed to it 
through the trachea? of the style, and entering the Ovulum by 
the umbilical cord. 

Siiallaiizani H, who a})pears to have carefully examined the 
uninqn'egnated Ovula of a considerable variety of plants, found 
it in general to be a homogciieous, spongy, or gelatinous body; 
but in two Ciiciirbitaceie to consist of a nucleus surrounded by 
three coats. Of these coats he rightly sup})oses tlie outermost 
to be merely the epidermis of the middle inenibriuie or testa. 
Of the relative direction of the testa and inner coat in the two 
plants in question he takes no notice, nor does he in any case 
mention an aperture in the Ovulum. 

Gacrtner, who, in the preface to his celebrated work, dis- 

• Discotirs sur la Structure drs Fleurs, p. 20. 

•f New Mieroseuplcol I)hc<trcries, p. 60. 

± Obserr. Microsrop. ]). 45 r/ 61. § cxviii. 

h'am. dcs Plant, tom. i. p. 121. 

II Fisica Amm. e Vef>rf. tom. iii, p. 309—332 

plays 
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plays great erudition in every branch of his subject, can hardly, * 
, however, be considered an original observer in this part He 
describes the unimpregnated Ovulum as a pulpy homogeneous 
globule, whose epidermis, then scarcely distinguishable, sepa¬ 
rates in a more advanced stage, and becomes the testa of the 
seed, the inner membrane of which is entirely the product of 
fecundation*. He asserts also that the Embryo constantly 
appears at that point of the ovulum where the ultimate branches 
of the umbilical vessels perforate the inner membrane; and 
therefore mistakes the apex for tlie base of the nucleus. 

In 1806, Mons. Turpin-f published a memoir on tlie organ, 
by which the fecundating fluid is introduced into the v^etable 
ovulum. The substance of this memoir is, that in all Fhseno- 
gamous plants fecundation takes place through a cord or fas¬ 
ciculus of vessels entering the outer coat of the ovulum, at a 
point distinct from, but at the period of impregnation closely 
approximated to, the umbilicus, and to the cicatrix of this cord, 
which itself is soon obliterated, he gives the name of Micro- 
pyle: that the ovulum has two coats, each having its proper 
umbilicus, or, <as he terms it, omphalode; that these coats in 
general correspond in direction; that more rarely the inner 
membrane is, with relation,to the outer, inverted; and that 
towards the origin of the inner membrane the radicle of the 
embryo uniformly points. 

It is singular mat a botanist, so ingenious and experienced 
as M. Turpin, should, on this subject, instead of appealing in 
every case to the unimpregnated ovulum, have apparently con¬ 
tented himself witJi an examination of the ripe seed. Hence, 
however, hejuk|{j|fii3cd an erroneous opinion of the nature 
and origin, an#W^nie plants of the situation, of the micro- 
pyle itself, and hfnee also he has in all cases mistaken the 
apex for thtf the nucleus. 

A minute exi^iqation of the eam.^tate of the ovulum does 
not seem to have Entered into the pf the late celebrated 
M. Richard,, when in 1808 he fuiblolMd his valuable andori- . 
ginal Analyse du Fruit. The ovulum has, according to him, 
but one covering, which in the rlpa se^ he calls cpis{)erm. 
He considers the centre of the hilum as the base, and the cha- 
laza, where it exists, as the natural apex of the seed. 

M. Mirbel, in 1815, though,a^iitting the existence of the 
foramen or mycropyle of the ^escribes the ovulum as 

receiving by the hilum both nounsliing and fecundating ves- 
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8els*,.and as consisting of a uniform parenchyma, in which 
the embryo appears at first a minute point, gradually con¬ 
verting more or less of the surrounding tissue into its own 
substance; the coats and albumen of the seed being formed of 
that portion which remains f. 

In the same year, M. Auguste de Saint Hilaire^ shows that 
the micropyle is not always approximated to the umbilicus; 
that in some plants it is situated at the opposite extremity of 
the ovulum, and that in all cases it corresponds with the ra¬ 
dicle of the embryo. Tliis excellent boUinist, at the same time, 
adopts M. Turpin’s o})inion, that the micropyle is the cicatrix 
of a vascular cord, and even gives instances of its connexion 
with the parietcs of the ovarium; mistaking, as I believe, con¬ 
tact, which in some plants unquestionably takes place, and in 
one family, namely, Plumbagineae, in a very remarkable man¬ 
ner, but only after a certain period, for original cohesion, or 
organic connexion, which I have not met with in any case. 

In 1815 also appeared the masterly dissertation of I^rofessor 
Ludolf Christian Treviranus, on the developement of the vege¬ 
table Embryo §, in which he describes the ovulum before fecun¬ 
dation as having two coats; but of these, his inner coat is evi¬ 
dently the middle membrane of Grew, the chorion of Mal- 
pighi, or what I have termed nucleus. 

Ill 1822, Mons. Dutrochet, unacquainted, as it would seem, 
with the dissertation of Professor Treviranus, published his ob¬ 
servations on the same subject 1|. In what regards the structure 
of the ovulum, he essentially agrees wit|i author, and has 
equally overlooked the inner membranW^I^^ 

It is remarkable that neither of these ob^Vibrs should have 
noticed the foramen in the testa. And as they do not even 
mention the well-known .^says of MM. ']r||^i|i>and Auguste 
de St. Hilaire on the micropyle, it may be pl&^i«ltned that they 
were not disposed the statements of these authors re¬ 
specting ft. ’■ 

Professor Link, in his Pfiilosophia Botanica, published in 
1824, adopts the account given b}' Treviranus, of the coats of 
the ovulum before impregnation If; and of M. Turpin, as to 
the situation of the micropyle, and its being the cicatrix of a 
vascular cord. Y^etheseemlitf^tto admit the function ascribed 


to it, and asserts tliat 
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LV. Report made to the Academy of Sciences, 22i of August 
1825, ow the Voyage of Discovery, performed in the Years 
1822, 1823, 1824', and 1825, under the command of M, Du- 
PERREY, Lieutenant of the Navy. 

{Commissioners: MM, deHumboldt, Cuvier,Desfontaines, 
CoRDiEB, Latreille, DE Rossel; and Arago, Itcportei.) 

[Concluded from p. 389.] 

Tides. 

observations of the tides, in the rapid navigation of 
the Coquillc, liad for their principal object the ascertain¬ 
ing the hour of high-water in different ports. The journals of 
the expedition contain all the elements of these determinations. 

On some .coasts M. Duperrey remarked that there w'as 
only one tide in the twenty-four hours. Similar observations 
are recorded in the works of several old navigators; perhaps 
even now they are sufficiently multiplied for it to be possible 
to arrive at some interesting conclusion on the local causes 
which modify so remarkably the general phenomenon. It is an 
inquiry to which M. Duperrey intends to devote himself. 

During the observation of the tides, when the weather was 
calm, experiments were regularly made on board the Coquille, 
for the purpose of determining to what depth it is possible to 
see, where the bottom is of a decidedly white tint: it was in 
some degree a measure of the transparcnc}^ of the water. The 
apparatus employed was composed of a plank two feet in dia¬ 
meter, painted white, and having weights attached in such a 
manner that in descending in the water it would remain ho¬ 
rizontal. The results, as might be expected, were very dis¬ 
similar. At Offak, in the isle of Waigiou, in calm and cloudy 
weather on the 13th of September, the disc disappeared when 
it had sunk to 18 metres (55 feet). The next day, (the 14th,) 
the sky being clear, we did not lose sight of the same disc till 
at the depth of 23 metres (70 feet). At Port Jackson, the 
12th and 13th of February (it is evident that here the date is 
''of importance), we were never able to see the plank at the 
depth of more than 12 metres (36 feet) in a dead calm. The 
mean at New-Zealand, in April, w'as at a metre less. At the 
Isle of Ascension, in January, under favourable circumstances, 
the extreme limits, in a series of eleven experiments, are 28 
and 36 feet. We have reported these results, because they 
belong to interesting questions to which natural philosophers 
have paid much attention for some years past. 


Geo- 
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Geological Collection*. 

This collection wc owe to the care and researches of M, 
Lesson. It is composed of only 330 specimens; but these 
specimens have been collected with judgement, and from all 
the countries which the corvette visited. They are besides 
of a fine size, and perfectly characterized. 

Twelve of these specimens collected in the neighbourhood 
of fiiaiiit Catherine, on the coast of Brazil, show that this part 
of the American continent belongs to the ordinary granite 
formations. Thirty-three specimens from the Malouine Isles 
show that these isles belong to the oldest intermediate forma¬ 
tions. M. Lesson found there only phyllades, quartzose sand¬ 
stones, and grau-wackes, rarely furnishing some organic im¬ 
pressions similar to those ^known elsewhere. Twenty speci¬ 
mens were collected in the environs of Conception, on the 
coast of Chili. Some of them, from the peninsula of Talcagu- 
ana, are of phylladiform talcose rocks, and consequently be¬ 
long to the most recent primordial districts. The others, col¬ 
lected on tlie continent, present ordinary granitic rocks, and 
l>esides, true stratilbrni lignite, which at first sight might be 
taken for pit-coal. This lignite is dug at Penco ; its existence 
may lead us to presume that there is at this point a portion of 
a tertiary formation of some extent. Two specimens of grayish 
])htanile were picked up near Lima; they prove the prolonga¬ 
tion of the talcose phylladiforiii districts in this part of the 
coast of Peru. 

The environs of Payta, on the same coast, have furnished 
fifty-two very varied specimens. They are: 1. talcose phylladi¬ 
form rocks, of which, according to M. Lesson’s account, the 
whole counti’y consists, which consequently belongs to the 
})rimordial epoch; 2. clays, freestone, and calcaires grossiers^ 
which compose a considerable district in which the strata are 
horizontal. This vast tertiary outlier is placed on talcose rocks 
150 feet above the level of the sea; its thickness is 72 feet in 
the escarpments wdiich M. Lesson visited. Sandy clays tra¬ 
versed by small veins of fibrous gypsum and quartzose sand¬ 
stones compose the inferior beds. Numerous varieties of caU 
caire grassier form the upper layers. These varieties present 
most remarkable analogies w'ith several of the varieties oi the 
same rock of the environs of Paris. Their discovery is as cu¬ 
rious as it is important. 

Twenty-five specimens were brought from two of the So¬ 
ciety Islands, namely, Otaheite and Borabora. All the speci¬ 
mens from Otaiieite are basaltic lavas well characterized, and 
not ancient. So for the most part are those of Borabora; the 
others present a beautiful variety of dolerite. 

* Tlii> article is b>' M. CortUcr. 
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The environs of . Port Praslin, in New-lreland, have fur¬ 
nished^ seven specimens of a recent madreporitic calcareous 
rock, similar to that which appears in the formation of nearly 
all the isles of the Pacific. 

At the island of Waigiou, near the land of die Papous, 
M. Lesson collected twenty-one varieties of serpentine rocks 
which abound on this spot. 

At the Moluccas, the island of Borou furnished six specimens 
of phylladiform talcite, both carboniferous and quartziferous; 
and the island of Amboyna afforded four of recent madreporitic 
calcareous specimens. The specimens collected as well in the 
countries near Port Jackson as in the Blue Mountains, very 
much increase our knowledge respecting these parts of New- 
Hollaiid. The specimens, to the number of seventy, offer us: 
1. the granites, the quartziferous syenites, and the pegmatites, 
which form the second plane of the Blue Mountains; 2. 
the ferruginous freestones, containing abundant lamina: of 
specular iron, which cover not only a vast extent of country 
near the coasts, but also the first plane of the Blue Mountains; 
and, Sdly, the stratiform lignite which is worked at Mount- 
York, at 1000 feet above the level of the sea, and the presence 
of w'hich adds to the reasons, which lead us to think that the 
ferruginous freestones of these countries belong to the tertiary 
formation. 

Twenty-five specimens collected in Van Diemen’s Land, in 
the neighbourhood of Port Dalrj'mple, and near to Cape 
Barren, indicate: 1st, pegmatitic and serpentine districts; 
2nd, intermediary shelly formatious, forinetl of the schis- 
toid grau-wacke, and of calcareous stone; 3rd, very recent 
districts, composed of sandy and ferruginous clay, with geodes 
of hydrated iron, and fossil w ood in different states. There 
are also fine white and blueish topazes amongst the quartzose 
pebbles collected at Cape Barren. Eight specimens from 
New Zealand, present: 1 st, a beautiful variety of obsidian; 
2d, scaly basalt passing into phonolite; and 3d, a bright-red 
tufii, similar to that which apjiears in so conspicuous a manner 
in the volcanic mountains of Mezin in France, and in the Giants’ 
Causeway in Ireland. The natives use it to paint tlieir bodies; 
'they also use it to colour their canoes. Finally, the other speci¬ 
mens are volcanic products from the Isle of France, Saint He¬ 
lena, and Ascension. The rocks of Saint Helena consist of 
trachytic porphyries; those of Ascension are basaltic, with the 
exception of a beautiful variety of greenish obsidian, which is 
chatoyant, like that of Peru. 

It appears from these details, that the geological collections 
of M, Lesson assist in completing the data which we already 

possess 
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possess respecting various parts of the vast countries traversed 
by the expedition; and that they furnish us with new and im¬ 
portant documents relative to many points which had not be¬ 
fore been ascertained. 

Zoology*, 

Captain Duperrey, M. Durville, second-in-command, and 
MM. Lesson and Garnot, medical officers, who were parti¬ 
cularly occupied in zoological researches during the voyage, 
have hastened to lay before us all the subjects which they have 
collected, as well as the journals and registers containing their 
observations. Several of our colleagues of the Museum of Na¬ 
tural History have examined these fine collections along with 
iis; M. Valenciennes, a naturalist of this establishment, has 
prepared a catalogue of the vertebrated animals, niollusca, and 
zoophytes which form part of them; and M. Latreille took 
upon himself the department of the insects, Crustacea, and the 
arachnides. From these materials the account which we shall 
give is pre])ared. It was natural that we should state it, not 
merely to acknowledge our gratitude to those who have assist¬ 
ed us, but also to call in to the aid of our judgement the au¬ 
thority w’hich they possess. 

In the first place we must speak of the good state of pre¬ 
servation in winch these collections have arrived : it is a merit 
of the highest importance in Natural History, and one which 
raises the expeditions of later limes incalculably above those 
which have preceded them. 

Experienced naturalists know’ that repealed observations 
and accurate comparisons alone can A'erily the species of an 
organized being; and when the beginning has not been thus 
made, all that can be said of this being, oi its manners, of its 
uses, or of the peculiarities of its organization, remain without 
any basis. The works also which now give the most vexation 
to naturalists, those which put them sometimes to a sort of tor¬ 
ture, are those of travellers wdio have been obligcfl, by the cir¬ 
cumstances under w'liich they were, to make all their observa¬ 
tions during their route, without bringing back oj- depositing in 
a know’n cabinet the objects which they observed. The most 
laboured descriptions, figures apparently the best-executed, 
wdien the objects tliemselves do not accompany them, are far 
from being always in a state to satisfy this first want of the 
science. It happens perpetually, that next in order to a spe¬ 
cies which was thought well defined by a certain number of 
characters, there comes another which has the same characters 
with the first, and which is only distinguished by some features 

» This article of the Report relative to Zoology, was furnished by M. 
Cuvier. 

hardly 
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hardly apparent, which the describer, isolated from both, has 
not thought of noting: if the naturalist cannot see them toge¬ 
ther, and compare them point by point with the most attentive 
eye, he will never be able to seize their differences; and yet it 
is too often on such insuiHcient data that the most general and 
the most important doctrines are hazarded,—such as the geo¬ 
graphy of animals, the limits of their extension, and all the 
coiise(]uenccs which belong to this order of facts. 

Botanists fall less frequently into these inconveniences, be¬ 
cause the facility with which vegetables are pi'eserved in her- 
bals has obtained for them, at all times, the means of imme¬ 
diate comparison of the objects of their studies : but it is not 
the same in Zoolog}', in which, insects and shells excepted, 
durable collections cannot be formed without great expense, 
minute attention, and unconquerable patience. 

We cannot then too warmly express the gi'atitude which is 
due to the Minister of Marine, who of late has not set on foot 
any scientific voyage * without including some persons skilled 
in the preparation of animals, and giving them orders not only 
to mal^ in each place a general collection of whatever pre¬ 
sented itself, but also to deposit them as soon as they return¬ 
ed, in the King’s cabinet, where the administration on its part 
takes the necessary measures for their preservation, and where, 
placed in the midst of all the objects of the same kind, they 
offer to Uie naturalist sure means of fixing, with certainty, and 
in all the necessary details, their comparative characters. . . 

...: * t 

The gentlemen attached as zoologists to the expedition of 
M. Duperrey were not discouraged by any fatigue. Hunters 
and fishermen, as w'ell as preparers, they have collected as 
many objects as could be expected from the number and length 
of their opportunities : far from being thwarted by their naval 
companions, as has too often happened to others, they had 
them all for auxiliaries; independently of M. Diirville, they 
were above all seconded by M. Berard. All they collected has 
been preserved, in spite of the difficulties in the way of this 
sort of operation, the heat of tlie climates they visited, and the 
little help they obtained from the natives. They have faith¬ 
fully and without reserve deposited, on their return, their col¬ 
lections, in an esUiblishment consecrated to science, taken in its 
highest acceptation ; an establishment where all naturalists may 
study them in concurrence with the collectors, as surely no man 

* The time is yet to come when a similar encomium can bcjustly claim¬ 
ed in this country.— Edit. 

t We omit here several paragraphs on the hest methods of making ma¬ 
ritime expeditions useful to the progress of natural history. 

w'firthy 
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wortliy of the name would have so little delicacy as to publish 
anything before them, or without their consent. To the spe¬ 
cimens they have added detailed notes on the places and time 
of their collection, on their names in the idioms of various na¬ 
tions, on the uses made of them; they have placed in their 
journals many observations on the habits of the animals; in 
short, with a talent that Peron himself found only in the pro¬ 
fessional artists who were associated with him, they have made 
blushed figures, coloured after the life, or immediately after 
death: this last attention is of immense advantage with regard 
to the fishes, mollmcUf and zoophytes^ the first of which soon 
lose their colours, and the others change even their form so 
much as to be altogether undistinguishable ; and indeed, it 
will be only from the time of Peron, that the molVusca and 
zoophytes of the torrid zone will have begun to be really 
known. The Russian naturalists of MM. Krusenstern and 
Kotzebue are even to the present time the only ones who 
share with our French naturalists the honour of having en¬ 
larged this new domain of science. But we must not limit 
ourselves to this general view; and it is necessary, in order 
fully to do justice to our zoologists, to enter into the detail of 
the materials w'hich they have procured for natural history. 

All w'hich concerns vertebrated animals has been principally 
collected by MM. Lesson and Garnot; they also gave much 
attention to shells, the molhisca, and madriporesj but M. Dur- 
ville was principally engaged in attending to insects and other 
small articulated animals. 

The history of the human species occupied their first atten¬ 
tion : tliey procured the skulls of various races, as far as the 
duty of not wounding the respect of these people for the tombs 
of their fathers permitted them. Amongst others they have 
brought those of a people little known of the interior of New 
Guinea, named AIJ'ourous. 

The class of quadrupeds could not furnish them with many 
large species, since they did not stay long on extensive lands. 
They have brought but twelve; but in this number there is 
one, the black rabbit of the Malouinc Islands, which appears 
new to science ; another, the great speckled which 

was not in the Museum of Natural History, and two or three 
which are 'found there only in bad coiulition. Two skulls of 
the species of dolphin d scapnlaire hlanc, wliich Peron de¬ 
scribed, but brought no specimen of, are also an interesting 
acquisition for oiir anatomical collections. 

The birds are much more numerous. There are 254 species, 
and of several, four, six, or eight specimens. Of the 254 species, 
46 seem to be new to the science; that is to say, not yet de¬ 
scribed 
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scribed by any naturalist; sonie» although described, were 
wanting in the collections of tlie Royal cabinet: all are in¬ 
teresting from their rarit}' and beauty; and according to the 
intentions of the Minister of Marine, those which are not 
wanted for the cabinet of the King will be sent to ornament 
those which are forming in the ports. 

We shall notice among the most remarkable, a Barita 
with metallic lustre as brilliant as that of the Calibe of Buifon, 
and which sings better than the other species. Our zoologists 
have taken care to bring its trachea. One motive whicli led 
to the choice of New Guinea fear One of the principal objects 
of the voyage, was to observe ^the Birds of Paradise in their 
native climate and in their natural state. These gentlemen, 
indeed, killed some on the tops of the high trees which they 
inhabit, and have brought thinn hack in a state of perfect pre¬ 
servation. They haVe aidtof^t odie^n female, of which but 
one incomplete specimen yi%s^yet known, in a cabinet in Hol¬ 
land. ThePnwiof M-^de jL£UC;l|)Mcand the Vaginalisoi Latiiani 
are also amo^ the rare genera; of which we had very few 
specimens in Europe, and ibr a fine series of which we shall 
be indebted to this expedition. 

The number of species of reptiles is sixty-threc, fifteen or 
tw'enty of whicdi at least, will probably be new, and of which 
nearly a fourth was wanted in the Museum. Amongst others, 
there is a Python from New Holland, nearly seven leet long. 

But it is in the class of fish^ above all, that the collection 
of MM. Lesson and Gafif ^^ fa^irtyindant. They brought 
in spirits 288 species, almost^^ll^ number and in state of 
preservation very remarkable, nl^i^ngh they did not take away 
their intestines, w'hich makeif weOiK^jipii^u^uable; more 
than eighty of the number are certainl|^j0lp|||g| its they are 
studied, others will probably be found 

that it is not possible on a first sight to. pj 3|||lBi ip#<?n a class 
where the nomenclature is so difficult. . 

But that which M. Lesson has done of'ine greatest ^erit 
for ichthyology, is having drawn more than 70 of these fish 
in their natural colours; it is a service rendered to science, 
even with regard to known species, which for the most part 
have been described in Europe from specimens discoloured 
by drying, or by the spirituous lit]^ors in which they were 
brought. Many of these figures have sui*prised us by the dif¬ 
ference which they show between the supposed colours and 
those of nature. In having them engraved in colours, like 
those of the artists of M. Freycinet’s expedition, the minister «• 
proceeds to furnish ichthyology, with a kind of materials of 
which it has been too much in want till now; for it is known 

that ' 



made in the Coquille hy M, Diiperrey. 369 

tlmt 'even in the famous work of Bloch, the figures of exotic fish 
are nearly all falsely coloured. We shall notice amongst the 
- most interesting of Uie fish which our zoologists have brought 
home, the Squalus Philippi^ of which there were only the jaws 
remarkable for their teeUi spirally disposed; a new genus 
of the family of eels, allied to Sphagehranchusi the Macolof^ 
a singular fish, known only by the work of Renard, and which 
is of the genus Diacope. Their collection will also have the 
merit of throwing light on the history of many fish, of which 
there were only desoriptions without figures in the manuscripts 
of Commerson and of Forstci'r'*’*' ^ 

M. Lesson has "shown no lessF'discernment in painting the 
Mollusca after life. His figures.j^iU? form a valuable conti¬ 
nuation to those given by Peron^ and those which MM. Quoy 
and Gaimard - have begun to publish. They represent more 
than 150 of these Mollmca or Zoophytes^ of which a consi¬ 
derable number are of the' greatest beauty, either by the di¬ 
versely ramified tenlacula which^ they display, or by the bril- 
liancy or variety of their colour^./ . 

Nevertheless, our naturalists have not neglected to preserve, 
as much as they were able, these Mollusca and Zoophytes, If 
the contractions and discolorations which they undergo do 
not permit us to contemplate them in all their beauty, we have 
at least an opportunity of observing the principal features of 
their structure, and nearly all which is of.iinport to be known 
of their interior organization. 

Tlie s[)ecies thus preserved in spirits exloid to more tlian 
fifty, of which twenty at leaftl'-^i^j^^tlrely new to us; such arc 
the Glaucus, the animal of'^^^H^ncholeqyas, an Aniitijd nearly 
without shell, which will a new genus allietl to Otion. 

The shells atntfij^’|».'n€a»Iy"4 20 species, of which fifty are 
univalves; theilpn^fliKigst others a Monorn o^ remarkable for 
its greatshape. Amongst the /oo})hytes pre¬ 
served in at bumber of Holofhurice are to be re¬ 

marked for their sH^d the fine preservation of their colours. 
There are also sei^ral Echini and Astericc, and an Isis Hip- 
puris still covered with its crust of polypes, which proves 
how near this coral approaches tlie gorgons. 

As we have already said, it is principally to M, Durville 
that we owe the rich collection of insects which form a part of 
the })»*oduce of this expedition. 'Phis skilful naval ofiicer un¬ 
dertook in a manner this labour by supererogation, and only 
devoted himself to it in the moments of leisure which his prin¬ 
cipal tluties left him. The present also which he has made 
of his insects to the Museum may be regarded as an act of 
pure generosity. On a former occasion, at the time of his 
y Vol. 67. No. .‘137. May 1826. 3 A voyage 
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voyage in the Black Sea with Captain Gauttier, he studied the 
interests of the Museum; but in this voyage he has proved still 
further his zeal and disinterestedness. The insects which he 
has deposited there amount to nearly 1,200, forming nearly 
1,100 species: viz. 361 coleoptera, 428 lepidoptera, and the 
rest included in the other orders. M. Latreille is of opinion 
that, of this number, 450 species at least were wanting in the 
Museum of Natural History, and that nearly 300 are not yet 
described in published works. They come from Chili, from 
Lima and Payta in Peru, and more especially from Port 
Praslin in New-Ireland, from Oflak in the land of Papous, 
from Dory in New-Guinea, fromBourou in the Moluccas, from 
Otaheite and from the Malouines. Although the Museum al¬ 
ready possessed a great number of these animals from New- 
Holland and Brazil, it will yet acquire by this voyage several 
species in which it was deficient, and which inhabit exclusively 
these countries. 

M. Lesson had also formed a collection of insects, from 
which M. Durville has chosen all those which had escaped 
his search. It is also to the zeal of M. Lesson, seconded by 
M. Garnot, that the Museum will owe sixty Crmtacea, natives 
of the seas which they have traversed, and of which some arc 
new. 

A special praise due to the officers whose labours wc have 
just made known, is, that like true naturalists, they have col¬ 
lected every thing; to the smallest species, to those even which 
they might have supposed to have been common on our coasts; 
they have not imitated so many voyagers, who, aiming to 
maxe a choice and to bring nothing but what seemeu re¬ 
markable to them, neglect precisely that w'hich would have 
been interesting. We repeat it, because it cannot be too much 
repeated to voyagers. The most learned naturalist when he sees 
an isolated species, is not able to say if the species is new; it 
is only by having under his eye the series of adjoining spe¬ 
cies, that he can make sure of its characters. Thus, those are 
in a great error who, on a voyage, employ themselves with 
any thing else than collecting means of study, either by pre¬ 
paration, or the drawing of things that preparation cannot pre¬ 
serve ; or lastly, in committing to writing all the fugitive cir¬ 
cumstances which the object does not carry along with it, and 
who lose their time in making descriptions or investigations 
respecting nomenclature, which must always be done over again 
when the naturalist arrives at his cabinet. It is in accordance with 
these views, that those engaged in this last expedition have di¬ 
rected and oeconomized their activity. There only remains then 
for them, in order to fulfil, as much as in them lies, the wishes 
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wade in the CoquiUe by M. Duperrey, 

of naturalists, to obtain from Government the means of pub¬ 
lishing their discoveries with promptitude and in a manner wor¬ 
thy of the nation for the honour of which they have laboured 

Botany. 

In the division which the officers belonging to the expedi¬ 
tion of M. Duperrey made among themselves of the various 
subjects of inquiry in which they were to be engaged, M. Du- 
mont-Durville of course undertook botany. 1 iie rich collec¬ 
tions of plants and insects which he brought, in 1820, from 
the Greek archipelago and the Black Sea, showed what might 
be expected from his zeal and experience. Although M. 
Durvilic, in quality of second-in-command of the corvette, was 
obliged to pay attention, in port, to all the minute details re¬ 
specting provisions; although the care of the httings-out, &c. 
formed also an anxious part of his duties, this officer,—thanks 
to the good order whicli constantly reigned in the Coquille,— 
w‘as able, without the service suffering to reconcile the duties of 
his rank with scientific inquiries. The moist regions of the 
Maloiiines; the burningSilla ofPayta; the islands ofOtaheil^ 
and Boraboni, the plains of Bathurst on the other side of the 
Blue-Mountains; the archipelago of the Carolines, were suc¬ 
cessively the object of his exploration. The herbal which he 
has brought back is composed of nearly 3000 species; of this 
number, there are thought to be about 400 new. Several 
others, although already know'n, are rare, and are not to be 
found in the collections of the IMuseum of Natural History. 

Moreover, M. Durville was not satisfied with collecting the 
plants which presented themselves to his sight; he has analy¬ 
sed and described them with care. Those whose too deli¬ 
cate organs could not be preserved, were drawn on the spot 
with gi’eat success by M. Tesson. The particular flowers of 
the different countries where the Coquille stopped will show 
in what numerical relations the families, the genera, and the 
species are distributed. For example, we see, not without sur¬ 
prise, that, in an extent of more than 4000 leagues, in the whole 
intertropical zone, from the Isle of France as far as Ota- 
heite and much further, on the islands as well as on the con¬ 
tinents, the vegetable kingdom presents a great number of 
identical species; whilst the islands of Saint Helena and As¬ 
cension, also situated under this ^one in tlic Atlantic Ocean, 
produce species which are peculiar to them, and which are 
not found cither in Brazil or in Africa, in the same latitudes. 

M. Durville having an intention to observe as much as pos- 

* Here ends tlie article by M. Cuvier. 

3 A 2 


sible 



."72 Report of the Voyage oj the Coquille. 

sible the degree of frequency belonging to each vegetable 
species, in all the districts which he traversed, w'ill thus have 
furnished valuable data to those who devote themselves parti¬ 
cularly to botanical geogi’iiphy. The notes with which his her- 
bals arc accompanied, on the uses of certain species of plants 
in domestic oeconomy, on the nature and elevation of the soil 
where they grow, on the names which they bear in the differ¬ 
ent islands, arc nut less curious. Let us add, that during his 
voyage M. Durville sent to the Museum several packets of seeds, 
—the specimens raised from which are now cultivated there. 
The numerous objects collected and observed by tliis officer 
will notably extend the domain of natural science, and ensure 
him the gratitude of all those who cultivate it. 

Historical Relation, 

The documents brought by the expedition respecting the 
manners and habits of tlie different people ol' the Carolines, 
the natives of New Zealand, the inhabitants of Otaheite, so 
different now from those found there by Cook and Bou¬ 
gainville, have appeared full of interest to us. The vocabu¬ 
laries of the languages of these islands which M. Duperrey has 
collected are very numerous. Wc owe some to the personal 
investigations of our ti'avellcrs. The greatest number was 
communicated to them by the English missionaries. These 
vocabularies will excite to the highest degree the curiosity of 
those who seek to know how. the migration of people was ac¬ 
complished in the vast extent of the South Sea. We shall l)e 
indebted to M. Gabert, mercantile agent, to whom the Euro¬ 
pean languages have become familiar, lor curious information on 
the state of commerce and industry of the colonies visited by 
the Coquille. As to the physical features of the inhabitants 
of these different archipelagos, they are represented in a se¬ 
ries of 43 portraits executed with a great deal of talent, by the 
aid ef optical means, by M. Lejeune. The resemblance, ac¬ 
cording to tlie unanimous testimony of the officers of the Co¬ 
quille, is more perfect than has ever been obtained by other 
methods. We are also indebted to M. Lejeune for 57 draw¬ 
ings of costumes; 40" little pictures; 83 views or landscapes; 
and 59 drawings representing arms, household utensils, mid 
other different objects. The author of this rich portfolio em¬ 
barked in the Coquille only as an amateur. 'An artist by pro¬ 
fession and with a salary, could hardly have shown, as we see, 
more zeal and activity. No one will doubt the great advan¬ 
tage which will be afforded by many of these drawings to em- 
bdlish the historical narrative of this voyage, when we have 
announced that General Lejeune will consent to become the 
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guide of his nephew in this undertaking. M. Berard, whose 
activity we have so often had to praise, has drawn with re- 
ninrkable success all the kinds of canoes which are used by the 
inhabilanls of the numerous archipelagos of the South Sea. 
It is a work complete in its kind, and which furnishes more 
than one occasion to admire to what degree necessity and long 
experience may supply the place of scientific knowledge. 

Conclusion. 

The Academy will find, in the preceding analysis, a proof 
that the voyage of the Coquille deserves to occupy a distin¬ 
guished rank amongst the most brilliant scientific expeditions 
performed either by the French navy or those of other 
nations. The Commission has but one wish to express; that 
a speedy and full publication may put tlie learned world in 
possession of riches as numerous as varied, which w^e owe to 
the zeal, the talent and the indefatigable activity of M. Du- 
perrey and his fellow-labourers. 


LVI. Proceedings ()[ Learned Societies. 

KOYAL SOCIETY. 

April 27.— A PAPER was read, entitled. Experiments on 
the Elasticity of Ice; in a letter from Benja¬ 
min Bevan, Es(|., to Thomas Young, M.D. For. Sec. R.S. 

A paper Avas also read. On the application of the Floating 
Collimator to the Dublin Circle; by John Brinkley, D.D. 
F.ll.S. Andrews’ Professor of Astronomy, Dublin. 

May 4.—A paper was read. On the means of facilitating 
the observation of distant stations, in Geodesical Operations; 
by Lieut. T. Drummond, Roy. Eng.; communicated by Lieut. 
Col. T. Colby, f\R.S. 

The means of connecting distant stations in geotlesical ope¬ 
rations described in tliis jiaper, were devised, in order to ex¬ 
pedite the jirosecution of the new trigonometrical survey of 
Ireland, undertaken last year, in consequence of a recom¬ 
mendation to Govei-nment, to that effect, from a select com¬ 
mittee of the House of Commons. Their immediate objects, 
are, to obviate the delay frequently occurring, from the un¬ 
favourable state of the weather rentlcring the ordinary signals 
indiscernible, aiul to render night-observations readily available. 
For the first object, Lieut. Drummond has invented, and em¬ 
ployed with perfect success, an instrument on the principle of 
Gauss’s Heliostat described in the paper, to which illustrative 
drawings of it are annexed. For the purpose of effecting ob¬ 
servations during the night, he has constructed an instrument, 
in which a spherule of quick-lime \h exposed to the flame of alco¬ 
hol 
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hoi urged by oxygen gas, in the focus of a parabolic reflector. 
The lime,uiider this treatment, when the experiment is made in 
the most perfect manner, emits a light 83 times as intense as 
that given out by the brightest part of the flame of an Argand 
lamp; and this, concentrated and reflected by the mirror, has 
enabled the officers employed in the survey, to connect very di¬ 
stant stations in the night-time, in the most satisfactory manner. 

May 11.—A paper was read. On the production and for¬ 
mation of Pearls; by Sir E. Home, Bart., V.P.R.S.: and the 
reading was commenced of a paper. On the burrowing and 
boring Marine Animals; by Edward Osier, Esq.; communi¬ 
cated by L. W. Dillwyn, Esq. F.R.S. 

The Society then adjourned to May 25. 


LINNiEAN SOCIETY. 

May 2.—Read a paper On the Locusts {Grylliis migrato- 
riiiSy Linn.) which devastated the Crimea and the southern 
provinces of Russia, in 1824. By J. Smirnovc, Esq., F.L.S. 
Secretary to the Russian Embassy. Also a paper on Indian 
AnnonacetUy by H. T. Colebrooke, Esq., F.R. & L.S. 

May 25. —This day, being the birthday of Linnseus, the An¬ 
niversary was held os usual. Sir J. E. Smith, President, in the 
Chair, when the following Fellows were chosen as Officers 
and Council for the ensuing year:— 

President : Sir James Edwarrl Smith, M.D. F.R.S., &c. 
— Vice-Presidents, Samuel Lord Bishop of Carlisle, L.L.D. 

V. P.R.S. F.A.S.; A. B. Lambert, Esq. F.R.S. A.S.*& H.S.; 

W. G. Maton, M.D. F.R.S. & A.S.; and Edward Lord 
Stanley, M.P. F.H.S.— Treasurer, Edward Forster, Esq., 
F.R.S. & -Secretary, James E. Bicheiio, Esq.— Assist¬ 
ant Secretary, Richard Taylor, F.S.A. Mem. Asiat. S.—Also,, 
to fill the vacancies in the Council : Charles Bell, Esq. F.R.S. 
Ed.; JohnBostock, M.D. F.R.S. Pres. Geol. Soc.; Sir Stam¬ 
ford Raffles, F.R.S.; Joseph Sabine, Esq. F.R.S. & A.S. Sec. 
Hort. Soc.; and N. A. Vigors, Esq. M.A. F.R.S.—After the 
dinner, (which was held atFreeinasons’Tavern,)many interest¬ 
ing observations were inadc by the President and^ther gen¬ 
tlemen, relative to the progress of Natural History, among which 
we would mention a recommendation from Mr. Greenough, 
that the subject of Fossil Plants should occupy the attention of 
Botanists; as it seemed to be considered neutral ground be¬ 
tween the Linnsean and the Geological Society, andliad there¬ 
fore been neglected by both. 


GEOLOGICAL SOCIETY. 

May 5.—The reading of Dr. Bigsby’s paper, on the Geolo^ 
of the Valley of the St. Lawrence, was concluded. 
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In the first part of this paper, the author describes the se* 
neral form of the country, in which are placed the great lakes 
of Superior, Huron, Erie, and Ontario, with a sketch of some 
of the rocks occurring in their vicinity. 

He then examines the question of the present level of their 
waters, as compared with their ancient level, and enumerates 
many circumstances to prove that no recent alteration has taken 
place. He then endeavours to establish, that the Canadian 
fakes are monuments of the last flood, by the features of the 
country, the abrasion of its rocks, and the nature of the trans« 
ported matter. He ascribes the shape of the Islands of Lake 
Superior, and of the Promontory of Keweewoonan to diluvial 
denudation. The Manitouliue gaps are adduced as effects of 
one simultaneous deluge. 

Dr. Bigsby divides the debris of the St. Lawrence Valley 
into four classes :—1. Diluvial; 2. Messalluvial: S. Alluvial; 
4. Native. 

1. The Diluvium lies usually in extensive flattened hea]>s. 
Cape Tourment, 1800 feet above the level of the sea, is covered 
with it. Marine shells, of the genus Saxicava^ are found in tlie 
Ottawa, 300 miles N.N.W. of Montreal. 

The actual position of numerous primitive bowlders on the 
plains, being south and south-east of their original sites, indi¬ 
cates that the flood proceeded from the north and north-west, 
or, in a direction contrary to the present course of the St. Law¬ 
rence. The trap of Montreal is found at Luke Champlain, and 
bowlders of tabular spar (one of which weighs 600 pounds) are 
traced to the west end of Ontario, where the Ophicalcic rock 
is also seen in broken masses. The chalcedonies from Lake 
Superior have been transported south-w'est to Lake Pepin. 
The south and west shores of the Lake of the Woods are load¬ 
ed with bowlders, whilst the opposite shore is destitute of tliem. 
These evidences of denudation are given, as coinciding with the 
vibws of Saussure, De Luc, and Buckland. 

2. The Messalluvion is presumed to have been formed in the 
intermediate state of the earlli, which it assumed between its 
total submergence and its present form. At that period, cen¬ 
tral North America is imagined to have been occu|7ied by one 
great lake; and the author’s evidences to prove this, consist of, 
1. The series of embankments, and 2. their being composed of 
adjacent rocks, and even of fresh-water materials. 3. Rolled 
masses of neighbouring lakes being reciprocally found in 
each other. 4. The peculiar nature of the sand and gravel, 
beneath the mould of the Valley of the St. Lawrence. 5. The 
mountain-barriers broken through for the passage of rivers and 
lakes. 6. The analogy of this supposed reservoir to those 
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* which have been traced in Germany, Scotland, &c. This enor¬ 
mous lake, or ratlier insulated portion of ihe ocean, must have 
extended in the north, from Hndson’s Bay to below Quebec: 
the eastern boundary being the Allighany range: the western 
the diluvial hills near the Rivers St. Peter, Red, and Missouri: 
whilst the waters contained therein must have stood at 1000 
feet above tlie level of the sea. 

That the fluid of this great reservoir was saline, is inferred 
from many genera of fish, of marine origin, being now the in¬ 
habitants of the lakes; which latter are presmneu to have been 
con>^rted into fresh-water by various operations of drainage, 
&c. Large fresh-water deposits arc instanced, as occurring on 
Lakes Huron and Simcoe, extending to Ontario and Erie. 
Some of the higher beds of these, in the interior, contain 
Vnioncs, like tliose of the present lakes. tliey are never in a 
fossil state, and are associated with Planoihes,PIn/S(e, Lymneec, 
Melanicc, &c. The banks of the lakes are usually constituted 
of several steps or terraces, whicli the author attributes to the 
various depressions of the waters, occasioned by excessive 
injuries to the embankments; but with respect to tlic great 
primary lake, he inclines to the belief of its reduction to a 
group % one great disruption. The chaudiei-es, or pot-like 
cavities, are described in many situations, and the fluted 
channellings of various rocks arc further adduced, as exhibit¬ 
ing the abrasive power of water. 

The 3d class, or the alluvial depositions, oiler nothing 
remarkable.—The 1-th class, or the native debris, is derivetl 
from the disintegration of-the subjacent, or primitive rocks. 
The Nipissing, Luke Huron, itec. oiler many examjdes, the 
materials composing which appear never to have travelled far, 
but always to have been derived from the contiguous rocks, 
unaltered in their I and angles. ^' 

The paper conclud eMfcy the description of a limestone cave 
near New Lanarki iti ^pper Canada, containing bones of va¬ 
rious quadrupeds, tHe^wer of which are supposed to have 
been carried in by a^maller animal, and of the eflects of whose 
teeth there arc dyidonk marks. 

May 19.—A';paper read, entitled, Notes on the Geo¬ 
logical Position of some bfi^the l^ot*^ of the North-East of 
Ireland; by Lieut. Portloc]uJ|||i^ E>O.S. 

ASTUON £TY.* 

April 14.—At this mecting”#ili^ was read ‘AA Coniparison 
of Observations made on Double*lStMi|«{|l, in a 

letter to J. F.W. llerschel. Esq. tdlTiis So¬ 

ciety, by Professor Sn u\ e, of Uorpat. 4lPWIfi)g*liinisel£!^to 

^ Mr. 
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Mr. Herscliel, M. Struve, says, “ You may easily imagine witli 
what interest I have perused the work on double stars, by your- 
sell'and Mr. South, and with what pleasure I found that, inde^ 
jiendently of one another, we have arrived at the same results 
and deductions. Although my instruments were formerly in¬ 
ferior to yours, with respect to measurements (as I could only 
observe differences of JH on the meridian, and angles of po¬ 
sition with a 5-'feet telescope of Troughton), they may be 
considered in an optical point of view equal to yours; viz., Jthe 
5-feet telescope of Troughton to yours attached to the 5-nsi^jt 
equatorial; and the 8-feet one of Dollond to yours attach'dld 
to the 7-feet equatorial; and after receiving the repeating mi¬ 
crometer of Fraunhofer, which 1 fixed to Troughtoffs tele¬ 
scope, every desideratum in this instrument was fulfilled.” 

M. Struve, liowever, found himself involved in some prac¬ 
tical difficulties, until the arrival of Fraunhofer’s large re¬ 
fractor, an instrument which, with respect to double stars, 
^eft him nothing further to wish; and he determined on a new 
examination of all the double stars observed before (whether 
by Sir W. Herschel, Messrs. Herscliel and South, or liimself), 
as well as on a minute inquiry of the heavens from the north 
pole to —15° of declination, with respect to these objects. 
He has now accomplished one-third of the labour, and has 
found 1000 double stars of the first four classes ; amoiig which 
800 arc new, and of these nearly 300 are of the first class. He 
extends the examination to all stars of the 8th and (8*9) mag¬ 
nitude. 

The author, after detailing a few more preliminary remarks, 
enters into a comparison of many of his observations with 
those of Sir W. Herschel, and of Mfessrs. Herscliel and South, 
pointing out many cases in which their coincidence is truly 
remarkable;—others in which there areJjjttirepancies, evidently 
attributable to the relative or real moti |» of tlie stars in the 
intervals between the observations;—In which the di¬ 
versities seem occasioned by the instrumeht|^ employed;—and 
others in w'hich there are anomalies which do not# as yet, admit 
of explanation. This part of M. Stnjye’s co'qftnmnication is 
not susceptible of .abridgdMent. 

Meport of the Committee opptAwiS^^ Council of the As/ro~ 
nomical Society^ fa^' the of examining the Telescope 

constructed by S^ri^iJiAjsA^ff^Ordcr of the Council, 

Your fSqmijiiil^ll^^^ni^S^g' this report, before entering on 
the immedi^ aMppPn It, uiink it will not be unsatisfactory 
to'’ tlie Council recapitulate briefly the circumstances 

Vol. 67. No. 337. May 1826. 3 B which 
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wJiich have led to it, by way of presenting in one view tlie 
liistory of the telescope in question. 

So long ago as the 29tli of September 1821, a communica¬ 
tion was made to the Council of the Society, by M. Reynier, 
of Neufchatel in Switzerland, on the part of an artist of the 
name of Guinand, resident in that neighbourhood, stating him 
to be in possession of a process for making discs of flint glass, 
fit to be employed in the construction of object-glasses for 
achromatic telescopes, and free from the defects which have 
hitherto given so much annoyance to opticians—and of any 
required size even as far as 12 inches and upwards—and 
claiming for him a priority of invention before his former em¬ 
ployers Messrs. Fraunhofer and Utzschneider of Benedicts- 
bcurn, in case of dispute. 

The extreme difficulty experienced by our artists in pro¬ 
curing discs of flint glass of even very moderate dimensions, 
had long been severely felt, and the first prospect of an open- 
ingaflbrded for the cessation of this inconvenience, which bore^ 
so heavily on the progress of practical astronomy, could not but 
excite the attention of the Council. Declining, however, to 
constitute themselves judges in any dispute respecting the in¬ 
vention of the process, they contented themselves with inviting 
M. Guinand to submit specimens of his performance for ex¬ 
amination, and making such further inquiries as to his prices 
and his ability to furnish u regular supply, as the nature of the 
case and the wants of British artists appeared to call for. 

This invitation was at first, however, very unsatisfactorily 
complied with, the specimen sent being merely sufficient to au¬ 
thorize a judgement as to the quality of the glass with respect 
to refractive and dispersive power, but too small to justify any 
conclusion as to the real merit of the process by w'hich it had 
been made. The principal was a disc of about two inches in 
diameter, of which an object-glass was immediately constructed 
by Mr. Tulley, and of which that artist and Mr. Dollond re¬ 
ported as favourably as the trifling magnitude of the specimen 
would permit. The impiiries of the Council too were an¬ 
swered in a manner hardly more satisfactory, M. Guinand 
appearing chiefly desirous of disposing of his stock of discs on 
liand, and that a very limited onej at a tarif annexed, and of 
obtaining a pecuniary compensation for his secret, rather than 
of continuing the manufacture. A Committee was therefore 
appointed, consisting of Messrs. Gilbert, Herschel, and Pear¬ 
son, to examine the telescope, and thereon to report on the 
propriety of purchasing a larger specimen for further trial. 

The report of this Committee will be found on the books of 
the Society. (A copy is subjoined.) 

A copy 
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A copy of this report was immediately forwarded to M. Gui- 
nand, through M. Reynier. Meanwhile, however, odier and 
larger specimens, consisting of fragments of irregular figure, 
were transmitted; and finally, a disc of 7i English inches in 
diameter Was placed by Messrs. Guinand and Reynier, at the 
absolute disposal of the Society, to examine without reserve, and 
to report on as its merits should appear to require. It is tliis 
disc which forms the chief object of the present report, the 
fragments, though considerable and apparently of good glass, 
being still not large enough to excite much interest, or c^l for 
particular attention. This, however, was not considered the 
case with the disc, (one of such size fit for use, being very un¬ 
common, if not at that time unique in England,) and having 
now, from the free and unreserved mode of its communication, 
the means of putting the pretensions of the artist to a fair 
practical test, it w^as considered by the Council as a duty, due 
from them to the public, to take every adequate step for that 
purpose. The disc was, therefore, placed in tlie hands of 
'Messrs. Dollond and Tuiley on the 14th of November 1823, 
with directions to take every proper means for ascertaining its 
efficiency for optical uses; and it was finally agreed between 
tliose gentlemen, that Mr. Tuiley should undertake to form it 
into the concave lens of an achromatic object-glass of 12 feet 
focal length. 

This has accordingly been done; but considerable difficulty 
was experienced in obtaining a disc of crown glass sufficiently 
homogeneous to match it; and it is evident that tliis was essen¬ 
tial to the object in view, both glasses being of equal import¬ 
ance. A disc of French plate glass at that time in his possession 
was first tried ; but after working it with all possible care, the 
combination turned out defective, and the telescope resulting, 
though not a bad one, proved inferior to the high expectations 
which had been formed of it. An artist of ordinary perse¬ 
verance would, perhaps, have been discouraged by this indif¬ 
ferent success in a trial on so large a scale, and the glass, 
without further examination, would have been condemned; but 
Mr. Tuiley, with a zeal and constancy for which he is entitled 
to much credit, still conceiving that the fault might mainly lie 
in the plate glass, resolved on commencing anew. Having, 
after much research, obtained another fit disc of the less re¬ 
fractive medium, being English plate glass, he again set to 
work, ab initio^ refiguring the flint glass,—and the object-glass 
now to be reported on is the result of these his second labours. 
These circumstances your Committee think it necessary to 
mention by way of accounting (and in their minds satisfac- 
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torily) for the long interval elapsed from the first reception of 
the disc to the final completion of the object-glass. 

In the state in which it has been submitted unreservedly to 
their inspection, at Mr. Tulley’s house at Islington, mounted 
in a temporary wooden tube, and on a stand of very conve¬ 
nient construction for astronomical uses, its clear aperture is 
six inches and eight tenths, and its performance has proved in 
the highest degree satisfactory. It has been tried by us on 
various objects, both by day and by night; among the latter, 
the planets Jupiter and Saturn, several of the most delicate 
and difficult double stars, such as Polaris, y JLeonis, ^ Caticri, 
00 ^ Lconis, &c. as well as some of the small resolvable nebulm 
in the constellation Virgo; severe tests these of the perform¬ 
ance of a telescope, under magnifying powers from 200 to 
700 . 

The examination of a bright object on a dark ground, as a 
card by day-light, or Jupiter by night, with high magnifying 
pow'ers, affords, as is w’ell known, the severest test of the perfect 
achromaticity of a telescope, by the production of green and 
piir[)ie borders about their edges in the contrary case. The 
telescope in question bears tliese tests remarkably well, and is 
certainly more achromatic than usual; a circumstance de¬ 
pending not merely on the nice adjustment of the foci, but on 
the quality of the flint glass mainly. This might not have 
been expected (according to a remark of Dr. Brewster) from 
the high refractive and dispersive power of the glass, but the 
fact is undoubted. 

The destruction of the aberration of sphericity in an object- 
glass, when thoroughly accomplished, even with tlie best ma¬ 
terials, is the strongest proof of the goodness of its workman¬ 
ship; but except tlie materials be good, no excellence of w'ork- 
manship will destroy that irradiation which surrounds the 
image of a star with lines of light darting from it as a centre, 
and which fills the field with loose dispersed light. The ob¬ 
ject-glass in question is perfectly free from the latter defect, 
and almost entirely from the former. The rudiments of rays 
may, indeed, be traced in interruptions of the regular con¬ 
tour of the rings which surround the spurious discs of large 
stars, and which arise from the interference of the rays grazing 
the edge of the aperture. Portions of these rings are wanting 
or very faint, and other portions somewhat stronger; so tliat 
in some directions the outlines of rings of several orders may 
be traced, in others only those of the first and second. This 
defect was distinctly perceived in the image of y Leonis, with 
a power of 220, giving it the appearance of having an ex¬ 
cessively faint small star, almost close to the large one of the 

double 
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double star; but the inconvenience is so slight, that without 
critical attention, its existence would not be suspected. It is 
no way offensive, and can certainly not be called a serious de¬ 
fect, and might arise from imperfect adjustment. In every 
other respect the definition of this star, with the power men¬ 
tioned, was excellent. 

eu^ Leonis is one of the most difficult double stars in the 
heavens. With 220 it was seen elongated; with 700 it was 
distinctly seen to consist of two discs in apparent contact. 
With this high power, a slight degree of diffusion in the light 
of the stars was perceptible, but on the whole the performance 
of the telescope was extremely good. 

5 Cancri was examined with 300, 450, and 700. With 
tlie lowest power it was seen triple, very beautifully defined, 
and the close stars distinctly separated. >\^ith 450 they were 
well separated, and the black interval distinctly seen. W'ith 
. 700 the separation remained perfectly distinct. 

A minute star was suspected near a® Cancrii but on com¬ 
paring the diagrams made of it with its real position, it could 
not have been the true companion of that very difficult double 
star, which to be perceived requires the full power of reflectors 
of the largest class. 

The companion of Polaris was of course perfectly well seen. 

The light of this telescope is, however, amply sufficient for 
showing the nebulae of Sir W. Herschers 1st class. Several 
of tiicse were examined, and the high degree of concentration 
of' the rays in the focus ari^ing from the absence of aberration 
proved very valuable, and was evidently marked in the re¬ 
solvable appearance exhibited by them. 

Saturn was shown with great distinctness, the division of 
the ring, and the three interior of the old five satellites being 
jilainly seen. A satellite on the body of Jupiter was also seen 
as well as its shadow; and the planetary discs of the other sa¬ 
tellites could not be mistaken for spurious ones. 

Your Committee consider that the facts above detailed, 
speak sufficiently for themselves, as to the excellence of the 
telescope, to render comments or praise on their part, super¬ 
fluous ; but tliey cannot close this report without observing 
once more on the great pains bestowed on its workmanship 
by Mr. Tulley, and his address in availing himself of the re¬ 
sources of his art in ojKjrating on a material which might cer¬ 
tainly in the beginning be regarded as highly unpromising. 

(Signed) G. Dollond. 

J. F. W. Herschel. 
Wm. Pearson. 

Report 
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Report alluded to above. 

At a meeting of the Committee of the Astronomical Society 
for reporting on the propriety of purchasing specimens of 
M. Guinand’s glass for further trials, held March 17, 1823, 

The telescope constructed by Mr. Tulley was produced and 
examined, and his letter, and that of Mr. Dollond read, as 
also such parts of a correspondence between the Foreign Se¬ 
cretary and M. Reynier, as appeared necessary. 

It was then resolved. That it appears to your Committee that 
IMLGuinand has not answered in a satisfactory manner to. 
the inquiry put to him through M. Reynier, whether he will 
engage to furnish the London artists at a reasonable price, with 
flint glass fit for their purposes, inasmuch as he holds out no 
assurance of a regular supply, and has actually but a very li¬ 
mited quantity of his glass to dispose of, and that principally 
in discs not exceeding tour inches in diameter; and your Com¬ 
mittee conceive that no degree of excellence in individual 
specimens would authorize them to recommend their purchase 
by the Society, unless supported by such assurances of con¬ 
stant supply, as would render it a matter of public interest. 

(Signed) Davies Gilbert. 

J. F. W. Herschel. 

April 11, 1823. Wm. PearsoN. 


ROYAL INSTITUTION OF GREAT BRITAIN. 

April 28.—A paper on the porphyry of Christiania was read 
by Mr. S. Soli}’, in the Lecture-room, and illustrated by a series 
of engravings and of geological specimens from Prof. Esmark. 
Instruments, drawings and diagrams, were exhibited and ex¬ 
plained in the Library by Mr. Jopling, in illustration of his 
septenary system of lines produced by double continuous mo¬ 
tion. A series of types, stereotype plates, and impressions of 
type-music-printing from the office of Mr. Clowes, w’ere laid 
upon the table. The advantages of this mode were stated to 
be accuracy in composition and clearness of the page. 

May 5.—The relations of sulphuric acid to hydro-carbon, 
as illustrated by the late researches into the nature of the sul- 
phovinic and sulpho-naphthalic acids were detailed by Mr. Fa¬ 
raday, in an experimental discourse from the lecture-table, and 
the striking points discovered by Mr. Hennell and himself 
explained and enforced. Mr. Perkins’s specimens of patterns 
produced by eccentric-latlie-turning, ancPialso a pair of his 
steel plates and rollers for bank-note engraving, were laid on 
the library table. 

May 12.—Lieut. Drummond’s beautiful and intense Station 

I.ight 
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light for geodesical operations, was exhibited in the Reading- 
room, its nature, and arrangements chemical and mechanical, 
having been previously explained in the Lecture-room by 
Mr. Faraday. For an account of this light, see our report of 
the proceedings of the Royal Society. 

May 19.—^Mr. Turrell read the first part of a practical 
essay upon steel-engraving, illustrating as he proceeded by 
numerous specimens of steel, steel plates, tools, specimens of 
art, &c. An impression from the fine mezzotinto on steel of 
Martin’s Belshazzar’s Feast, was hung up in the room. It is 
the largest specimen of steel engraving that has yet been ex¬ 
ecuted. A new and very pretty photometer was exhibited in 
tlic Library by Mr. Ritchie, of Nnin. Its principle is that of a 
comparison of lights equalized by distance, but this is done in 
a new and very commodious way. The instrument has been 
described in a paper read to the Edinburgh Royal Society. 
A Burmese Jaw was brought forward by Mr. Howship, and 
well illustrated the height to which that nation has attained, in 
the arts of writing, decoration, &c. 


VACCINE POCK INSTITUTION. 

We regret having to announce the dissolution of this es¬ 
tablishment, on Tuesday, March 21, 1826, at No. 44, Broad- 
street, Golden-square. Dr. Pearson, F.R.S., &c., delivered 
the following address to the Board on this occasion. 

Gentlemen,—The First Meeting of the Members of this 
Institution was holden on December 2, 1799, and on this day, 
Tuesday, March 21, 1826, we arc assembled on the occasion 
of its dissolution. 

Injustice to the Medical Officers and ’ Managers, and for 
the satisfaction of the Subscribers wlio have supported this 
establishment, it is considered right to give a brief statement 
of the conduct and transactions since its foundation. 

In December 1799, a small body of Medical Practitioners 
founded the Original Vaccine Pock Institution, with the ob¬ 
ject of acquiring knowledge by practice of the newly proposed 
inoculation of the cow pock as vicarious of the small pox, 
the satisfactory instances, from experience, being at that pe¬ 
riod extremely limited. 

Subscriptions to the amou'ht of about 200/. per annum were 
found sufficient to^lefray the expenses in the execution of this 
design. The physicians, surgeons, and apothecaries, not only * 
serving gratuitously, but contributing equally with other sub¬ 
scribers pecuniary assistance. 

Although the great object of this society was not to produce 
die highest possible number of patients, but to investigate 

caremlly 
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carefully the effects of the vaccine contagion, yet a register 
has been kept reporting the history of nearly 15,000 patients 
attending at this institution,—a record, it is believed, fur ex¬ 
ceeding in observations that of the practice of any other so- 
cie^ in existence. 

But this institution has been still more extensively useful 
by the diffusion of the practice through other channels. From 
tills source many thousand vaccinators have received matter 
for inoculation. It has been the appointed office exclusively 
for the supply of the army, navy, and ordnance departments; 
and at a very early period, with the approval jif the Englisli 
minister of state, Paris first experienced the Benefit of the 
new practice, by the communication with this institution; as 
well as, it is believed, Vienna and other parts of Germany, 
Russia, Portugal, the East and West Indies, Aiherica, and 
New South Wales. 

Further, the institution has promoted the practice by afford¬ 
ing instructions and showing the mode of inoculation to a 
number of students and inexperienced vaccinators. 

As evidence of the labour of investigation, the Medical Board 
have issued several publications to promulgate facts and de¬ 
termine doubtful points in practice, and information has been 
transmitted to several medical and philosophical journals. 

Communications have been received and registered of ex¬ 
traordinary occurrences in the new jiraeticc; by these means 
materials have been gradually accumulated in the journals of 
the institution, which may prove beneficial to mankind by a 
history of the vaccine inoculation. 

On the subject of the maintenance of this institution it will 
create surprise, and perhaps be found unexampled, that a 
small body, chiefly of medical men, should be enabled, with 
the assistance of their friends, to pay the cost of a house, se¬ 
cretary, medicine, printing, postages, advertisements, &c. &c. 
and even defray the expense of carriage-hire to procure the 
attendance of extraordinary cases, without incurring debt, 
during more than twenty-six years. 

The number of patients applying for vaccination has been 
progressively and rapidly increasing, esf^cially4iiia£ig the last 
three years, as the records of the institution'. accitra|||^ de¬ 
monstrate, and thereby prove the great advantage tl4||bb1ic 
were weekly deriving from the gratuitous services of thniem^ 
^ bers of this establishment. 

It is grievous, however, to state, that owing to deaths of 
most of the original friends, and,defalcations of others by va¬ 
rious accidents, and perhaps also by the failure of the institu¬ 
tion to solicit the public for contributions, the funds are ex¬ 
hausted, 
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hausted, and the remaining members of tliis parent institution 
now witness the painful event of its dissolution. 

Gentlemen,—However painful our feelings, excited 
being compelled this day to dissolve the parent vaccine insti¬ 
tution, after subsisting more than 26 years, we have, I trust, 
a source of consolation from our conduct. Posterity will do 
justice to the spirit, liberality, and industry of men, who, from 
their own pecuniary resources and individual friends, have 
performed the great work above represented private emolu¬ 
ment has been no consideration. The members have aspired 
to the reward of tlie honourable estimation of the public, and 
the enjoyment m the unspeakable pleasure of mitigating the 
sufrerings of humanity. 

May the greatest earthly happiness be long enjoyed by you, 
is the last affectionate wish of your faithful friend and col¬ 
league, George Pearson. 

The total number of patients vaccinated from 1799 to this 
day, are 14,4*73. 

The number of patients vaccinated of late years, has been 
at the rate of 1,400 annually. 

The following statement shows the expense of maintaining 
the institution from its commencement, and for the last seven 
years. 

Cash received, from its establishment to the 

present time .... ^£4309 15 2 

Money received in last seven years . 857 16 ^ 

Stock sold out in last seven years . 377 9 2 

£ 12 ^ JTTJ 

Expended in last seven j’^ears . . 1327 16 7^ 

ZOOLOGICAL SOCIETY. 

We are happy to be able to announce the complete organi¬ 
zation of this Society, tlie establishment of which has been for 
some time in contemplation. A meeting of the friends of the 
Society took place at the rooms of the Horticultui al Society, 
on the 29tli of April, at which upwards of a hundred noble¬ 
men and gentlemen were present. Among them we noticed. 

The Marquesa vf Lansdowne; Lords Darnley, Egremont, 
Gage, Agjl^land, Stanley, Clinton; the President of the Board 
of CdH|^I; the President of the Royal Society; the Right 
Hon^^rcLord Mayor; Sir Thomas Dyke Ackland; Sir Ro¬ 
bert Inglis; Sir Evejard Home; Sir R. C. Fergusson; Sir 
Stamford Raffles; the Hon. Mr. Twisselton Fiennes; General 
Thornton; Dr. Goodenough; Mr. Wm. Hamilton; Mr. H. 
T. Colebrooke; Mr. Children, of the British Museum; Mr. 
Duncan, of the Ashmolean Museum, Oxford; Mr. P. Dun¬ 
can, Ditto; Mr. Lambert; Mr. Marsden; Mr. Sotheby; the 
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Rev. Mr, Benson; Mr. Vigors; Dr. Harwood; Dr. Hors- 
field; Mr. Bai-nard; Mr. Clift; Mr. Murchison; Capt. De 
Capel Brooke; Dr. Waring; Mr. Stephens; the Rev. Mr, 
Rackett; Mr. Haworth; Mr. GrifRths; the Rev. Mr. Hope, 
&c. &c. &c. 

Sir Stamford Raffles having been called to the chair, a series 
of resolutions were proposed, and passed unanimously, for 
the organization of the Society ; and the following President, 
Council and Officers appointed: 

Sir Stamford Raffles, Pres. LL.D. F.R.S. &c. 

His Grace the Duke of Somer- H. T. Colebrooke, Esq. F. R. S. 

set, LL.D. F.R.S. &c. &c. 

Most Noble the Marquis of Rev, Dr, Goodenough,F.R.S. 

Lansdowne, F.R.S. &c. &c. 

Right Hon. the Earl of Darn- G. B. Greenough, Esq. F.R.S. 

ley, F.R.S. &c. &c. 

Riglit Hon. the Earl of Egre- MajorGen. Hardwicke,F.R.S. 

mont, F,R.S. &c. &c. 

RightHon.Vise.Gage,M.A.lkc. Thos. Horsfteld, M.D., F.L.S. 
Right Hon. Lord Auckland. &c. 

Right Hon. Lord Stanley, M.P. Joseph Sabine, Esq., F.R.S., 
V.P.L.S. &c. Treasuret'. 

Sir E. Home, Bt. V.P.R,S.&c. Ciias. Stokes, Esq., F.R.S.&c. 
E. Barnard, Esq. F.L.S. &c. N. A. Vigors, Esq., M.A., 
J.E.Bicheno,Esq.,Scc.L.S,&c. F.R.S. &c.. Secretary. 

J. G. Children, Esq. F. R.S. &c. C. BaringWall, Esq., M. P.&c. 

The President then read an ojiening address to the meeting, 
explanatory of the past and present state of zoology in this 
country, and of the objects anil views of the Society. We 
hope to have it in our power to present our readers with this 
address in a future Number. 

In addition to the members mentioned above, as present at 
the first meeting, the Society already numbers among its most 
zealous supporters the following distinguished personages:— 
H. R. H. tlie Duke of Sussex, the Dukes of Somerset, 
Northumberland, and Bedford; the Marquesses of Hertford, 
Salisbury, and Stafford; Earls Caernarvon, Caledon, Gower, 
Hardwicke, Lonsdale, Malmsbury, Mountnorris, Minto, Spen¬ 
cer, Stanhope, Winchelsea, Oxford, and (irosvenor; Viscount 
Dudley and Ward, Viscount Gage; the Bishops of Bath and 
Wells, London, and Carlisle; Lords Calthorpe, Clifton, Downe, 
Ducie, Ellenborough, Levison Gower, Holland^ Lovaine,and 
Selsey; Right Hon. C. Arbuilinot, Right Hon. Sir C. Long, 
Right Hon. Sir G. Rose, Right Hon. Robert Peel, Right 
Hon. Sir J. Leach, Right Hon. the Lord Mayor, Right Hon, 
John Beckett, Right Hon. F. C. Robmson; Hon. Col. Bligh, 
Hon. G. Agar EUis, Hon. Capt. Percy, Hon. Win. S. Pon- 

soiiby, 
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sonbvy Hon. R. Stopford; Hon. and Rev. Dr. W^ellesleyj 
Sir H. Bunbury, Sir C. H. Coote, Sir S. Graham, Sir R. 
Heron, Sir B. Hobhouse, Sir W. Jardine, Sir J. Shelley, Sir 
G. T. Staunton, Sir J. Croft, Sir F. Baker, Sir Thomas Law¬ 
rence, Sir W. F. Middleton, Sir W. Rawson, Sir P. C. Sil¬ 
vester ; Admiral Sir C. Pole, Sir J. E. Smith, Sir H. Halford; 
John Wilson Croker, Esq. M.P.; Alexander Baring, Esq. 
M.P.; Richard Heber, Esq.; the Rev. Dr. Goodall; the Rev, 
William Kirby ; Francis Chantrey, Esq.; Alexander MacLeay, 
Esq.; William Sharpe MacLeay, Esq.; the Dean of Carlide, 
&c. &c. &c. 


LVII. Intelligence and Miscellaneous Articles. 


OPPOSITION OF MAllS TO THE SUN, OBSERVED BY DR. BURNEY, 

AT GOSPORT. 


^ A T one o’clock A.M. May 5th, tlie distance of d' -from a 
was 1° S tS", and from ^ ^ 35'. From these data the 

right ascension of Mars was I't*' 47™ 25®, from which if we sub¬ 
tract the sun’s right ascension, viz. 2*’ 46™ 1®, the remainder 
is 12'’ 1* 24®, the difference of their right ascensions, corre¬ 
sponding nearly with their opposition. But in order to ob¬ 
tain the time of their opposition, it is necessary to reduce their 
right ascensions to some later hour: taking therefore seven 
hours later, that is at 8 A.M. May 5tb, the right ascension of 
Mars was 14'* 46"' 59®, and the sun’s right ascension at that 
time was 2'* 46'" 59®, leaving the right ascension of Mars from 
the sun’s right ascension 12 hours, which constitutes their op¬ 
position at that hour. 

'riic latitude of Mars, as deduced from Ins meridional alti¬ 
tude near midnight of the 4th and 5th, are respectively 0° 23' N. 
and 0° 20' 20" N. 


From the interposition of clouds for several nights, this was 
the only good opportunity that presented itself here of ascer¬ 
taining the position of Mars, to find the time of his opposition 

to the sun. —- ■ 

DR. BURNEY ON THE LATE LUMINOUS ARCH. 

The luminous arch, or bow of light, that was observed in the 
evening of the 29th of March, at Jedburgh, Hawick and Kelso 
in Ro3Wurghshire, and at Carlisle, was not seen at Gosport; 
nor does it appear to have been visible to observers south of 
Cumberland. If the aurora borealis originates from a modifi¬ 
cation of electrical effluvium towards the polar regions, which' 
is the generally received (pinion, in that case we doubt not, 
from its appearances here in the years 1817, 1818, 1819, and 
1821, and the recent descriptions of the luminous arch, which 
at long intervals of time accompanies it, that the luminous 
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arch is not formed by reflection, the sky being clear of va¬ 
pours at the time, but by strong emanations from the densest 
part of the aurora. 

The difference in the intensity of li^ht of the aurora and 
the luminous arch, may arise from a difference in the density 
of the atmosphere through which these electrical emanations 
have to pass: and as the height of the electrical streams has 
often been found by trigonometrical measurement considerably 
above the allowed height of the earth’s atmosphere, when 
formed into a luminous arch; it may therefore appear to di¬ 
stant observers to be bent from its rectilinear course, by 
passing through media of different densities. 

By way of illustrating the arched form of the luminous 
arch, it is necessary to mention an atmospherical phenomenon 
of parallel bands of cirrostratus (like the meridians on an arti¬ 
ficial globe), that sometimes emanate from a dense cloud by 
the impulse of a freshening wind: these apparently equidistant 
bands of vapour, which overspread the whole hemisphere, from 
half to three-quarters of a mile in height, are blown in tolera¬ 
bly straight lines from a dark circular cloud in the wind’s eye, 
or in that part of the horizon from whence the wind proceeds; 
yet from their height in the concavity of tl»e northern hemi¬ 
sphere, they all appear as regular arcs of a great circle. 

As it is probable the aurora borealis is produced by the 
agency of electricity, we may suppose that it is thus formed. 
In the cold northern regions, when the upper stratum of the 
atmosphere has become highly electrified by the union of 
winds of a different temperature and moisture, or by the as-, 
cending heat from the earth, and the consequent mixture of 
atmos{merical gases at certain seasons of the year, the (jjuan- 
tity of electric fluid collected by these means may be sufficient 
to expand itself several degrees in extent, anti be conducted 
by humid vapours into the lower medium of the atmosphere, 
till it meets with a stratum of comparatively dry air that re¬ 
sists its descent: in this state of resistance it may be so vio¬ 
lently agitated as to appear to distant observers in very varied 
forms and colours; and in the case of a redundant quantity, 
ftrong emanations from this subtil fluid may produce a lu¬ 
minous arch. _ 

LIST OF NEW PATENTS. 

j> 

To William Wood, of Summer Hill Grove, Northumber¬ 
land, for his apparatus for destroying the inflammable air or 
fire-damp in mines.—Dated the 22d of April 1826.—6 months 
allowed to enrol specification. 

To John Petty Gillespie, of Grosvenor-street, Newington, 
Surrey, for his new spring or combination of springs for the 

purpose 
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})urpose of forming an elastic resisting medium.—25th of April. 
—6 months. 

To Samuel Brown, of Eagle Lodge, Old Brompton, Mid¬ 
dlesex, for his improvements on his former patent dated De¬ 
cember 4, 1823, for an engine for effecting a vacuum, and thus 
producing powers by which water may be raised and ma¬ 
chinery put in motion.—25th of April.—6 months. 

To Francis Halliday, of Ham, in the county of Surrey, 
esquire, for bis apparatus for preventing the inconvenience 
arising from smoke in chimneys, which he denominates a wind 
guard.—25th of April.—6 months. 

To John Williams, of the Commercial Road, Middlesex, 
for improvements on ships* heartlis and apparatus for cooking 
by steam.—27th of April.—2 months. 

To William Choice, of Strahan Terrace, and Robert Gib¬ 
son, of White Conduit Terrace, Islington, for improvements 
in machinery for making bricks.—27th of April.—2 months. 

To Charles Kennedy, of Virginia Terrace, Great Dover 
Road, Surrey, surgeon, for his improvements in the apparatus 
used for cupping. —29th of April.—6 months. 

To John GoLilding, a citizen of the United States of Ame¬ 
rica, but now residing in Cornhill, for his improvements in 
the machines used for carding, stubbing, slivering, roving, or 
sjiinning w'ool, cotton, flax, or any fibrous materials.—2d ol 
May.—6 months. 

To Arnold Buffurn, late of Massachusetts, in the United 
States of America, but now residing in Jewiii-street, hat ma¬ 
nufacturer, and John MacCardy, of Cecil-street, Strand, for 
improvements in steam-engines, communicated from abroad. 
6th of May.—6 months. 

To Sir llobert Seppings, knight, surveyor of the navy, of 
Somerset-House, for improvements in the construction of fids, 
t»r apparatus for striking top-masts and top-gallant-inasts in 
ships.—6th of May.—6 months. 

To William Fenner, of Biishell Rents, Wapping, for im¬ 
provements in apparatus for curing smoky and cleansing foul 
chimneys.—6th of May.—6 months. 

To Alexander Allard de la Court, of Great Winchester- 
street, London, esquire, for a new instrument, and improve¬ 
ments in certain well known instruments, applicable to the 
organ of sight.—6th of M^.—6 months. 

To Joseph Schaller, of Regent-sti*eet, for improvements in 
the construction or manufacture of clogs, pattens, or substi¬ 
tutes for the same.—6th of May.—6 months. 

To Edward Heard, of St. Leonard, Shoreditch, chemist, 
for a new composition for the purpose of washing in sea and 
other water.—8th of May.—6 months. 


To 
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To Levy Zachariah junior, of Portsea, Hants, for a com¬ 
bination of materials to be used as fuel.-—8th of May.—6 mo. 


Results of a Meteorological Journal for April 1826, kept at 
the Observatory of the Rm^al Academy, Gosport, Hants. 

General Ohservalions. 

This month has been very dry and fine for the season. Na¬ 
ture has been and is still clad in her richest bloomii^ robes, 
and the beautifully varied tints of the blossoms of the ftult and 
other trees, with the verdure of the fields, have not been sur¬ 
passed in appearance since the year 1822. No disagreeable 
weather has occurred to prevent agricultural operations, and 
every advantage has been taken of it in this quarter. On the 
1 dth instant, at midday, a pair of swallows passed by from the 
S.W., being the first that have appeared here this year. 

During the latter part of the month very considerable changes 
occurred in the temperature of the air, as induced by cold 
northerly gales and showers of hail; several frosty mornings 
followed, and the 28th was the coldest day and night since the 
30th of March: on that morning, between 5 and 6 o’clock, 
there was a slight shower of snow, and early in the mornings 
of the 29th and 30th, a thick hoar-frost appeared on the tops 
of the houses and in the fields, and ice in the ponds and 
ditches as thick as a half-crown piece. 

The destructive effects of these late frosts on the bloom, and 
on the young fruit in open situations, after the uniformly mild 
weather to the 22d, are already perceptible. In consequence of 
this transition in the weather, the temperature of spring water, 
from the 20th to the moniing of the 27th, decreased 15-I00ths 
of a degree. 

Between the 24th and 28th there was a range in the ex¬ 
ternal thermometer of 35 degrees! so that the chilly air fell 
like the setting in of a second winter. The mean tempera¬ 
ture of the external air tills month, is three-tenths of a de¬ 
gree less than that of last April ; but it is two degrees higher 
than the mean of that month for the last ten years. 

The atmospheric and meteoric phaenomena that have come 
within our observations this month, are two paraselence be¬ 
tween 8 and 9 P.M. on the 21st; two coloured parhelia at 
5 P.M. on the 25th; one anthelion at 3 P.M. on the 28th; one 
lunar and four solar halos, eight meteors, lightning from the 
passing clouds in the evening of the 21st; and six gales of 
wind, or days on which thw have prevailed; namely, one from 
the North, three from thelwuth-west, and two from the North 
west. 


Numerical 
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Numerical Bestdtsfor the Month. 

Inches. 

« . f Maximum 30*37, April 1st—Wind N.W. 

Barometer | Minimum 29*18, Ditto 12th—Wind S.W. 

Range of the mercury . . 1 *19. Inches. 

Mean barometrical pressure for the month.30*010 

-for the lunar period ending the 7th inst.. . 30*040 

■■ ■ . . for 14 days, with the Moon in North declin. 30*130 

- for 15 days, with the Moon in South declin. 29*950 

Spaces described by the rising and falling of the mercury 5*240 

Greatest variation in 24 hours. 0*970 

Number of changes . 15* 


Maximum 

Minimum 


Thermometer 
Range . . . 

Mean temp, of the exteraal air 51 *90 


68°, April 22d.—Wind N.W. 
33 Ditto 28th—Wind N. 

35 


- for 31 days with the 1 


Sun in Aries 
Greatest variation in 24 hours 
Mean temp, of spring water 
at 8 o’clock A.M. 


JL' 

water ^ 


23-00 

49*05 


De Luc’s Whalebone Hygrometer. 

Degrees. 

Greatest humidity of the air . 96 in tlie evening of the 7th. 

Greatest dryness of ditto ... 42 in the aftern. of the 29th. 

Range of the index. 54 

Mean at 2 o’clock P.M. . . . 58-1 

- at 8 o’clock A.M. . . . 68-0 , 

- at 8 o’clock P.M. . . . 70*8 

■-of three observations each 1 „ -- 

day at 8, 2, and 8 o’clock j 


Evaporation for the month. 3*05 inch. 

Rain in the pluviameter near the ground . 1*00 

Rain in ditto 23 feet high. 0*90 

Prevailing wind, N.W. 

Summary of the Weather. 


A clear sky, 3 ; fine, with various modifications of clouds, 
14 ; an overcast sky without rain, 10; rain, 3.—Total 30 days. 


Clouds. 

Cirrus. Cirrocuniulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus. 
17 .. 12 29 3 24 20 12 

Scale of the prevailing Winds. 

M. N.E. E. S.E. S. S.W. W. N.W. Days. 

6 4 i i 4 6i 7J , 30 
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LVIll. On the Rectification of Curve Lines. By Thomas 

Beverley, Esq. 

To the Editor of the PJiiWthphical Magazine and Jotd^ial. 

Sir, 

# _ 

follo«%ng projaerty of curves, which I have recently 
discovered, from its general and extensive application, 
may probably be found very interesting and useful to those who 
sometimes make digressions into die more abstruse parts of 
thej||jigher geometry; as it may be the meaixjsof rectifying many 
curves which have not yet been found susceptible of rectifica¬ 
tion. 

The property is the same in all plane curves whatever, 
whetlier they return into themselves, or proceed on ad infini¬ 
tum. 

The rectification of the tangential curve is always finite, pro¬ 
vided the curve round which it is described either returns 
into itself or has asymptotes to the infinite branches; if not^ 
it will of course be infinite likewise. 

And the rectification is had without even finding the parti¬ 
cular equation ofiihe eurve to be rectified. 

Proposition!. —ACM is any 
plane curve, to which CT is a 
tangent at C, join AC (A being 
the vertex), and demit AQ per¬ 
pendicularly on the tangent; so 
shall the rectification of tne curve 
described by Q be represented 
by y'AC X d. TAQ. 

Z>(»?noMsifr.-—Draw the ordinate CD, and call it y ; also draw 
the abscissa AD, and call it x. We have {z representing the 

cur^e AC), CT= DT = -5^, and therefore bj^^rigo- 



dx 


nometry — 


sin TAQ = sin TCD, ^ = sin ^ T « 
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dg 

3D 


cos 
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cos TAQ, AT = and AQ = 

,% dAQ =s X I (ytfa? xdh/)dz'^ {^/dx ■— xdif)d‘z^9 

and d TAQ = . But since in any case either 

j: or ^ may be supposed to flow equably, their se^:;^d fluxions 
will be equal to zero. Hence, in order to abndge the two 
last expressions for operation, let us suppose cPx = 0 , we shall 

then have dAQ =—d'i/.dx x {x.dx x and 

dTAQ = — d^2f 'dx X another polar ordinate 

A^, indefinitely near to AQ, and with centre A and radius AQ 
describe the indefinitely small arc Q r ; then is pr = dAQ, and 
Qr =s AQ X dTAQ; and consequently, Qp =s ^ pr'* + Qr’* 

■)’P 


. dx{xdx-^ydy)\'^ ^ ^—d‘*y.dx{ ydx-\-xdy) 


“K 

__ I diy*.dx* 


V 


(fz3 


—d^y.dx 

dz^ 




a:" + = AC X rfTAQ. 


liji D* 


Example 1 .—Let ACM be a circle whose radius is r, and 
put TAQ = 2 <t); we have 1 (= rad.): 2 »-:: sin <p : 2 r sin <p = 
AC, andy’AC X dTAQ = 4ry’sin ^d<ti=i— 4 r cos which, 
between ^ = 0, and 90“, becomes 4r for half the length of 
the curve, whence 2x4r==8r = 4x diameter, for the whole 
lei^h of the cardioide. 

Example 2 .—Now’ let another curve be similarly described 
upon the curve we have just investigated, we shall then have 
to find AQ, and a second angle T'AQ'. 1 (= rad.): : cos 2 ^: r 

cos 2<f, and r — r cos 2 <f) = ?* ( 1 — cos 2p) = 2 r sin*(p = AC. 
Also 1 ( = rad.): 2 r sin® : sin 2 ip : 2 r sin ® . sin 20 = y, and 

1 (s= rad.) : 2 r sin * f; cos 2 0 : 2 r sin ® 0 . cos 2tp = x = ab- 

• r ^ 1 . Ha. j- • j 2rt/a sin 2a (1 —4 sin » «) 

scissa of the first cardioide —P ———— = 

s= cot 3 0 , and w’e therefore obtain f AC' x d T'AQ' = 

2r^sin*0 x 3</0 = Qr{\f — sin 20) = 3/ (0 — \ sin 20 ), 

^ which, when 0 = 90% becomes 3r x 1*5708 = 4*7124 r, for 
half the length of the second cardioide. 

Remark .—It almost appears from what has already been 
done, that the angles TAQ, T'AQ', T"AQ", &c. will always be 
equal to 20, 30,40, &c. and that we shall have 2/y’sin 0 x 2 d 0 , 
2ry sin® 0 x 3 <i 0 , 2ry sin ® 0 x 4 /^ 0 , &c. for the rectifica¬ 
tions of the several curves respectively; but whether it is uni-;j' 
versal or not I have not yet had leisure to determine. ' 

Example 
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Example 3.—When ACM is the common or Apollonian 
paraholafVfhosQ equation is ax or y ^ ah a being the 

parameter. AC t=. a? */a x ^ x\ ^ = 2 'X s 

subtangent 1^)and ax + 4'X'* = CT, the tangent. 

ConsequeK||^ 


CT;1 ;:DT: 


0.x 


ti/ ax 4** 


= sin TAQ, and CT: 1 :: CD 


= cos TAQ; whence dTAQ -» and 


V' o + 4* 


o*d* 


+ 4 «) 


AC X dTAQ = »/ ax X* X 
whose integral 

^ 3fl + 2 a f- X 

a -t- 4 * 

Exainplc4.—When ACM isthecissoidofDiocles'whose equa¬ 
tion is Ip =-. First AC = = \/ x®H—-— = 


i — w w Mr ^- 7 - 

(a+4*) « + 4* 

whose integral is a ^ a ^ ^ ^ ^ 3a X hyp. log. 

■■ I). 


I 

• — - - j also the subtangent TD = and 

- .T ’ o rfy 3a — 2* ’ 

the tangent CT = ^ X ; consequently 

CT : 1 : : TD : = sin TCD = sin TAQ, and 

a 4o —3 j 

3a X — Ox'* 

CT : 1 ;: CD: — j==- — — cosTCD = cos TAQ; whence 

a V 4 a X —3x^ 

dTAQ = ^^^, and/ACxdTAQ=/_if= x 


3dx(ax-x'‘ f 
40 X — 3*- 


= / 


3 fi dx 
4a — 3x 


= (when corrected) x hyp. 


V3 


lonr. — 2a^ x^. And when x = a, it becomes 

4a —3^ 

^ X hyp. log. (2 + \/3)-2a = 3*041385 a—2a =sl*041.385a, 

or 2 X l*041385a = the whole length on both sides of the 
axis. 

Example 5.—When ACM is the lemniscata whose equa¬ 
tion is (x* + y'T— (•*'* y~) — DAC 

= fl; we have y = sin fl (x^ + y"*)^ = and a* (x^ — y^) =s 
+ 3 /* - 2 y) * a" 0’' - 2 a*y = g" - 2 sin« d g*, 
whence ^ = a® g® — 2 a* sin® d g* and g = a 1 — 2 sin® fl ss a 

3 D 2 cos 
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cos ^ 2 6f which gives 1 / = a sin 9. cos ^2 9, and x = a cos 9 . 

e.rx,^^OA . ^ — (48m3rf — 3sin 0 « sin ^cosl 2 ^ . /, 

2 8.. =--0^7(1-:-4 sin* 0-= asinO. 


Srti .. -sin3^ 


cos ^ 29 X 


cos 3^ 


= TD,and a sinfl.cos^ :l(rad.): ; 

a sin® cos* 2 (y = CD): -r^37 = - cot 3fl cot TAQ; 
therefore DAQ = 3DAC, and consequently/AC x d TAQ 
=a cos * 2 fi x3d9, which, by putting cos ^ 29 = <p, becomes 

3a the same as from 5, table 3, Landen’s Memoirs 

{vide Math. Repos, vol. i. page 61, old series) by which the 
whole integral between f = 1 (sin 90°), and 0 = 0, is readily 
found to be 3a x *5990701173 = 1*7972103519 «.*. the length 
of the four branches is 7*1888414-076 a, a being the axis of the 
lemniscata. 

Proposition 2. —A EM is a plane 
curve, AB an indefinite axis; join AM, 
and perpendicular to AB draw .A.D 
meeting a perpendicular from M in 
D ; then if the area A EM A have any 
given ratio to the area AEMD, the 
curve is of the parabolic kind. 

Lemonstr. —For put AD =^, MD 
=0', and let the ratio of the two ai*eas be as w: n ; then we must 
have ^AM* x dMAD ; MD x d AD ::m: «, or ^ {x^ + /) x 

^ ■. n, J « (^’ + y) X = 


a 


// 


/ 

CM 


/' 




mxdy, and by reduction = (2m + «) x . Taking the 

integrals n x hyp. log x = {27n+n)x hyp. log y, and therefore 




2n»-)-n 


2/n 


2m f n 


x'~ = y ' ', or a X = y , an equation to a curve of the 

parabolic kind, w'here is an arbitrary constant. q.e.d. 

06s.—-When the areas are equal, or m = «, it becomes 
c^x =y*» the first cubical parabola. 

When the areas are as 1:2, or m =s 1, and n = 2, it be- 
^comes ax = /, the common or Apollonian parabola, &c. &c. 

I am, sir, your very obedient servant, 

Brompton, near Scarborou^, Fhomas Beverlest. 

March 6, 1826. 
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LIX. On the mutual Action of Sulphuric Acid and Naphtha- 
line, and on a new Acid produced. By M. Fakaday, Msq, 
F.R.S. Corre^pnding Member of the Royal Academy of 
Sciences^ 4‘c* 


[Concluded from p. 332 .] 

2. Se^formed by the pcctdiar Acid with Bases. 





^1 '*HESE compounds may be formed, either by acting on 
the bases or their carbonates by the pure acid, obtained 
as already described; or the impure acid in solution may be 
used, the salts resulting being afterwards freed from sulphates, 
by solution in alcohol. It is however proper to mention that 
another acid, composed of the same elements, is at the same 
time formed with tlie acid in question, in small, but variable 
proportions. TJie impure acid used, therefore, should be ex¬ 
amined as to the presence of this bodj^, in the way to be di¬ 
rected when s})eaking of the barytic salts; and such specimens 
as contain very little or none of it should be selected. 

Potash forms with the acid a neutial salt, soluble in water 
and alcohol, f()rming colourless solutions. These yield either 
transparent or white pearly crystals, which are soft, slightly 
fragile, feel slippery between the fingers, do not alter by ex¬ 
posure to air, and are bitter and saline to the taste. They are 
not very soluble in water; but they undergo no change by re¬ 
peated solutions and crystallizations, or by long continued 
ebullition. The solutions frequently yield the salt in acicular 
tufts, and tlicy often vegetate, as it were, by spoiitaneous eva¬ 
poration, the salt creeping over the sides of the vessel, and 
running to a great distance in very beautiful forms. The solid 
salt heated in a tube gave oil' a little water, then some naph¬ 
thaline; af’ler that a little carbonic and sulphurous acid gases 
arose, and a black ash ren)aincd, containing carbon, sulphate 
of potash, and siilphurct of potassium. When the salt was 
heated on platinum foil, in the air, it burnt with a dense flame, 
leaving a slightly alkaline sulphate of potash. 

Soda yields a salt, in most properties resembling that of 
potash; crystalline, white, pearly, and unaltered in the air. 
I thought that, in it, the metallic taste which frequently oc¬ 
curred w’ith this acid and its compounds was very decided. 
The action of heat was the same as bdfore. 

Ammonia formed a neutral salt imperfectly crystalline, not 
deliquescent, but drying in the atmosphere. Its taste was sa¬ 
line and cooling. It was readily soluble in water and alcohol. 
When heated on platinum foil it fused, blackened, burnt with 
flame, and left a carbonaceous acid sulphate of ammonia, which 

by 
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by further heat was entirely dissipated. Its general habits 
were those of ammoniacal salts. When its solutions, though 
previously rendered alkaline, were evaporated to dryness at 
common temperatures, and exposed to ai]r|, the salt became 
strongly acid to litmus paper. This however a property 
common to all soluble ammoniacal salts, l.^be%v^ without 
exception. "'' ’ 

Baryta. It is easy by rubbing carbonate of baryta with 
solution of the impure acid, to obtain a perfectly neutral so¬ 
lution, in which tlie salt of baryta, containing the acid already 
described, is very nearly pure. There is in all cases an un¬ 
dissolved portion, which being washed repeatedly in small 
quantities of hot water, yields to the first portions a salt, the 
same as that in the solution. As the washings proceed, it is 
found, that the salt obtained docs not burn with so much 
flame on platina foil, as that at first separated ; and the fifth 
or sixth Avashing will perhaps separate only a little of a salt, 
which when heated in the air, in small quantities, burns with¬ 
out flame in the manner of tinder. Hence it is evident that 
there arc two compounds oi’ baryta, which as they are both 
soluble in water, both neutral, and both combustible, leaving 
sulphate of baryta, differ probably only in the quantity of 
combustible matter present, or its mode of combination in the 
acid. 

It is this circumstance, of the formation of a second salt in 
small but variable quantities w'ith the first, which must be 
guarded against, as before mentioned, in the preparation of 
salts from the impure acid. It varies in quantity according 
to the proportions of materials, and the heat employed: and 
I have thought that, when the naphthaline lias been in large 
quantity, and the temperature low^, the smallest quantity is 
produced. When the impure acid is used for the preparation 
of the salts now under description, a small portion of it should 
be examined by carbonate of baryta, as abovt*, and rejected, 
if it furnish an important quantity of the flameless salt. 

These bodies may be distinguished from each other provi¬ 
sionally, as the Jlaming and the glotwing salts of baryta, from 
their appearances when heated in the air. The latter is more 
Indistinctly crystalline than the former, and much less soluble, 
which enabled me by careful and repeated crystallizations, to 
obtain both in their pure states. 

Thej(?affi/ng salt (that corresponding to the acid now under 
description) when obtained by the slow evaporation of the 
saturated solution, formed tults, which were imperfectly cry¬ 
stalline. When drops were allowed to evaporate on a glass 
plate, the crystalline character was also perceived; but when 

the 
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the salt was deposited rapidly from its hot saturated solution, 
it appeared in the form of a soft granular mass. When dry, 
it was white and soft, not changing in the atmosphere. It was 
readily soluble i||^,water and alcohol, but was not affected by 
sether. ItSj^lftste was decidedly bitter. When heated in the 
air on platinum foil it burnt with a bright smoky flame, like 
naphthalirii^^SCTdiug flocculi of carbon into the atmospher^ 
and leaving a mixture of charcoal, sulphuret of barium, and 
sulphate of baryta. 

After being heated to 212° for some time, the salt appeared 
to be perfectly dry, and in that state was but very slightly hy- 
grometric. When heated in a tube naphthaline was evolved; 
but the substance could be retained for hours at a tempera¬ 
ture of 500° Fahr. before a sensible portion of naphthaline 
had separated: a proof of the strength of the affinity by which 
the hydro-carbon was held in combination. When a higher 
temperature was applied, the naphthaline, after being driven 
off, was ffillowed by a little sulphurous acid, a small portion 
of tarry matter, and a carbonaceous sulphate and sulphuret 
were left. 

This salt was not affected by moderately strong nitric or 
nitro-muriatic acid, even when boiled with them; and no 
precipitation of sulphate took place. When the acids were 
very strong, peculiar and complicated results were obtained. 
When put into an atmosphere of chlorine, at common tem¬ 
peratures, it was not at all affected by it. Heat being applied, 
an action between the naphthaline evolved, and chlorine, such 
as might be expected, took })Iace. 

When a strong solution of the pure aciil was poured into a 
strong solution of muriate of baryta, a precipitate w’as formed, 
in consequence of the production of this salt. It was re-dis¬ 
solved by the addition of water. The fact indicates that the 
affinity of this acid for baryta is stronger than that of muriatic 
acid. 

The second, or glowing salt of baryta, was obtained in small 
crystalline groups. The crystals were prismatic, colourless, 
and transparent: they were almost tasteless, and by no means 
so soluble either in hot or cold water as the former salts. 
They were soluble in alcohol, and the solutions were perfectly 
neutral. When heated on platinum foil they gave but very 
little flame, burning more like tinder, and leaving a carbona¬ 
ceous mixture of sulphuret and sulphate. When heated in a 
tube they gave off* a small quantity of naphthaline, some em- 
pyreumatic fumes, with a little sulphurous acid, and left the 
usual product. 

This salt seemed formed in largest quantity when one volume 

of 
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of naphthaline and two volumes of sulphuric acid were shaken 
together, at a temperature as high as it could without char¬ 
ring the substances. The tint, at first red, b^me oliv^reen; 
some sulphurous acid was evolvedj* and.thaji^hole woim t^tU 
mately have become black and charred, had it nol^||^irbi^ed 
before it had proceeded thus far, and immedii^lyj^^lved in 
water. A solution was obtained, which"thou|^Mark itself, 

J rielded, when rubbed with carbonate of baryta, colourless 
iquids; and these when evaporated furnished a barytic salt, 
burning without much flame, but which was not so crystalline 
as former specimens. No attempt to form the glow'ing salt 
from the flaming salt by solution of caustic baryta, suc¬ 
ceeded. 

Strontia. The compound of this earth with the acid al¬ 
ready described very much resembled the flaming -salt of 
baryta. When dry it was white, but not distinctly crystal¬ 
line : it was soluble in w’ater and alcohol; not alterable in the 
air, but when heated burnt w-ith a bright flame, without any 
red tinge, and left a result of the usual kind. 

Lime gave a white salt of a bitter taste, slightly soluble in 
water, soluble in alcohol, the solutions yielding imperfect cry¬ 
stalline forms on evaporation: it burnt with flame; and both 
in the air and in tubes, when heated, gave results similar to 
those of the former salts. 

Magnesia formed a white salt with a moderately bitter taste; 
crystallizing in favourable circumstances, burning with flame, 
and giving such results by the action of heat aS might be ex¬ 
pected. 

Iron. The metal was acteST upon by the acid, hydrogen 
being evolved. The moist protoxide being dissolved in the 
acid gave a neutral salt capable of crystallization. This by 
exposure to air slowly acquired oxygen, and afK>rtion of per- 
salt was found. 

Zinc was reatlily acted upon by the acid, hydrogen evolved, 
and a salt formed. The same si^ireBulted from the action of 
the acid upon the moist oxide. It moderately soluble in 
hot water, the solution on cooling affording an abundant crop 
of acicular crystals. The salt was white and unchangeable in 
ihe air; its taste bitter. It burnt with flame, and gave the 
usual results by heat. 

Lead^ The salt of this metal was white, solid, crystalline, 
and soluble in water and alcohol. It had a bitter metallic 
taste, with very little sweetness. The results by heat were 
such as might be expected. 

Manganese. The protoxide of this metal formed a neutral 
crystalline salt with the acid.. It had a slightly aus’tere taste, 

was 
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was soluble in water and alcohol, and was decomposed 
heat, with the general appearances already described. 

Copper, Hydrated peroxide of copper formed an acid salt 
with the acid, and the solution evaporate in the fur left ra¬ 
diated crystalline films. The dry salt when heated fused, 
burnt with fiame, and exhibited the ^sual appearances. 

Nickel, • The salt of this metal was made from the moist 
carbonate. It was soluble,'crystalline, of a epreen colour, and 
decomposed by heat in the usual manner. In one instance an 
insolpble sub-salt was formed. 

Stiver, Moist carbonate of silver dissolved readily in 
acid, and a solution, almost neutral, was quickly obtained. « 
was of a brown colour, and a powerful metallic taste. By 
evaporation it gave a splendent, white, ciystalline salt; not 
chanmng in the air except when heated ; but then, burtung 
with name, and iflt^Biately leaving pure silver. When the so¬ 
lution of the salt was boiled for some time, a black insoluble 
'matter was thrown down, and a solution obtained, which by 
evaporation gave abundance of a yellow ciystalline salt. The 
changes ^hicl^ took place during the action of heat in the 
moist way were not minutely examined. 

Mercury. Moist proto-carbonate of mercury dissolved in 
the acid forming a salt not quite neutral, crystallizing feebly 
in the air, white, of a metallic taste, not deliquescent, and de¬ 
composed with various phaenomena by heat. By re-solution 
in water or alcohol, and heat, a sub-salt of a yellow colour 
was fevmed. 

The moist hydrated per-oxide of mercury also dissolved in 
the acid, forming an acid solution, which by evaporation gave 
a yellowish deliquescent salt, decomposed by heat, burning in 
the air, and entirely volatile. • 


3. Analysis of the Acid and Salts, 

When solution of the pure 4 |gid was subjected to the'volti^c 
battery, oxygen and hydrogen gases were evolved in their 
pure state: no solid matter separated, but the solution became 
of a deep yellow colour at the positive pole, occasioned by the 
evolution of free sulphuric acid, which re-acted upon the 
hydro-carbon. A smution of the barytic salts gave simUfer 

rjv^ Alt • 

experiments upon the composition of this 
were iqijlp principally with the compound 
as founa'Im be very constant in composition,, 
anhj^rous at^^erate^n^ratures,* 
temp*^|jj)l* Wore jt any 
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A portion of the pure salt was prepared and dried for some 
hours on the sand bath, at a temperature about 212®. Known 
weights were then heated in a platinum crucible to dissipate 
and burn off the combustible matter; and the residuum being 
moistened with sulphuric acid to decompose any sulphuret of 
barium formed, was heated to convert it into a pure sulphate * 
of baryta. The results obtained were very constant, and 
amounted to 41*714 of sulphate of baryta per cent of salt used, 
equivalent to 27*57 baryta per cent. 

Other portions of the salt were decomposed by being heated 
in a flask with strong nitro-muriatic acid, so as to liberate the 
Siilphuric acid from the carbon and hydrogen present, and yet 
'retain it in the state of acid. Muriate of baryta was then 
added, the whole evaporated to dryness, heated red-hot,'washed 
with dilute muriatic acid to remove the baryta uncombined 
with sulphuric acid, and the sulphate collected, dried, and 
weighed. The results were inconstant; but the sulphate of 
baryta obtained, always much surpassed that furnished by the 
former method. Judging from this circumstance that the sul¬ 
phuric acid in the salt was more than an eqnival^t for the 
baryta present, many processes were devised for the determina¬ 
tion of its quantity, but were rejected in consequence of diffi¬ 
culties and imperfections, arising, principally, from the pre¬ 
sence and action of so much carbonaceous matter. The fol¬ 
lowing was ultimately adopted. 

A quantity of per-oxide of copper was prepared by heating 
copper plates in air and scaling them. A sufficient quantity 
of pure muriatic and nitric acids was provided, and also a 
specimen of pure native carbonate of baryta. Seven grains of 
the salt to be examiiTed were then mixed with seven grains of 
th%pulverized carbonate of baryta, and afterwards with 312 
grains of the oxide of copper. The mixture being put into a 
glass tube was successively heated throughout its mass, tlie 
gas liberated being passed through a mixture of baryta water 
and solution of muriate of baryta. It was found that no sul¬ 
phurous or sulphuric acids came ofi^ or indeed sulphur in any 
state. The contents of the tube were then dissolved in an ex¬ 
cess of nitric and muriatic acids, above that required to take 
up all that was soluble; and a little solution of muriate of 
baryta was added for the sake of greater certainty. A por- 
' tion of sulphate of baryta remained undissolve^ equivalent to 
the sulphuric acid of the salt experimented up^n* with that 
contained accidentally in the oxide of copper o^ds, &c. This 
sulphate was collected, washed, dried ana weighed. Similar 
quantities of the carbonate of baryta and oxide of copper were 
then dissolved in as much of the nitric and muriatic acids as 

was 
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was used in the former experiment; and the washings and 
other operations being repeated exactly in the same way, the 
quantity of sulphate of baryta occasioned by the presence of 
sulphuric acid in the oxide, acids, &c. was determined. This 
deducted from the weight afforded in the first experiments, 
gave the quantity produced from the sulphuric acid actually 
existing in the salt. Experiments so conducted gave very 
uniform results. The mean of many indicated 8*9 grains of 
sulphate of baryta for 10 grains of salt used, or 89 grains per 
cent, equivalent to 30*17 of sulphuric acid for every lOO.of 
salt decomposed. 

In the analytical experiments, relative to the quantity of 
carbon and hydrogen contained in the salt, a given weight of. 
the substance being mixed with per-ox,ide of copper, was 
heated in a green glass tube. The apparatus used consisted 
of Mr. Cooper’s lamp furnace, with Dr. Front’s mercurial 
trough; and all the precautions that could be taken, and 
whicn are now well known, were adopted for the purpose of 
obtaining accurate results. When operated upon in this way, 
the only substances evolved from the salt, were carbonic acid 
and water. As an instance of the results, 3*5 grains of the 
salt afforded 11 *74 cubic inches of carbonic acid gas, and 0*9 
of a grain of water. The mean of several experiments gaye 
32*93 cubic inches of carbonic acid gas, and 2*589 grains of 
water, for every 10 grains of salt decomposed. 

On these data, 100 grains of the salt would yield 329*3 
cubic inches of carbonic acid, or 153*46 grains, equivalent to 
41*9 grains of carbon, and 25*89 grains of water, equivalent 
to 2*877 grains of hydrogen. Hence 100 grains of the salt 

yielded Baryta. 27*57 .... 78 

Sulphuric acid . . 30*17 .... 85*35 

Carbon.41*90 .... 118*54 

Hydrogen .... 2*877 ... 8*13 

102*517 

In the second numerical column the experimental results are 
repeated, but. increased, that baryta might be taken in the 
quantity representing one proportional, hydrogen being unity: 
and it will be seen that they do not differ far from the follow* 
ing theoretical statement. 

Baryta. 1 proportional . . 78 

Sulphuric acid . 2 ditto .... 80 

Gallon.20 ditto .... 120 

Hydrbgi^ . . . 8 ditto .... 8 

The (}uantity of sulphuric acid differs most importantly from 
the theoretical statement, and it probably is that element of 
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the salt, in the determination of which most errors are in- 
yplved. The quantity of oxide of copper and of acids re¬ 
quired to be used in (jiat part of the analysis, may have intro¬ 
duced errors, affecting the small quantity of salt employed, 
which when multiplied, as in the deduction of the numbers 
above relative to 100 parts, may have created an error of that 
amount. 

As there is^ no reason to suppose that during the combina¬ 
tion of die acid with the baryta any change in its proportions 
takes place, the results above, minus the baryta, will represent 
its composition: from which it would appear, that one pro¬ 
portional of the acid consists of two proportionals of sulphuric 
. acid, twenty of carbon, and eight of hydrogen; these consti¬ 
tuents forming an acid ecjuivment in saturating power to one 
proportional of other acids. Hence it would seem, tliat half 
the sulphuric acid present, at least when in combination, is 
neutralized by the hydro-carbon; or, to speak in more ge¬ 
neral terms, that the hydro-carbon has diminished the satu¬ 
rating power of the sulphuric acid to one half. This very 
curious and interesting fact in chemical affinity was however 
made known to me by Mr.Hennell of Apothecaries’ Hall, as oc¬ 
curring in some other compounds of sulphuric acid and hydro¬ 
carbon, before I had completed the analysis of the present 
acid and salts; and a similar circumstance is known with re¬ 
gard to muriatic acid, in the curious compound discovered by 
M. Kind, which it forms with oil of turpentine. Mr. Hennell 
is I believe on the point of offering an account of his expe¬ 
riments to the Royal Society, and as regards date they pre¬ 
cede mine. 

It may be observed, that the existence of sulphuric acid in 
the new compounds, is assumed, rather than proved; and that 
the non-appearance of sulphurous acid, when sulphuric acid 
and naphthaline act on each other, is not conclusive as to the 
non-reaction of the bodies. It is possible that part of the hy¬ 
drogen of the naphthaline may take oxj^gen from one of the 
proportions of the sulphuric acid, leaving the hypo-sulphuric 
acid of Welter and Gay-Lussac, which with the hydrocarbon 
may constitute the new acid. 1 have not time at present to 
pursue these refinements of the subject, or to repeat the ana¬ 
lyses which have been made of naphthaline, and which would 
throw light upon the question. Such a view would account 
for a part of the overplus in weight, but not for the excess of 
the sulphuric acid obtained, above two proportionals. 

The glowing salt of baryta was now analysed by a process 
similar to that adopted for the flaming salt. The specimen 

operated 
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operated upon was pure, and in a distinctly crystalline state. 
It had been heated to about 44*0° F. for three hours in a me¬ 
tallic bath. Ten grains of this salt exposed to air for forty 
hours increased only 0*08 of a grain in weight. These when 
converted into sulphate of baryta by heat and sulphuric acid, 
gave 4;‘24' grains. Seven grains by carbonate of baryta, oxide 
of copper, heat, &c. gave 6*02 grains of sulphate of baryta: 
hence 10 grains of the salt would have afforded 8*6 grains of 
the sulphate equivalent to 2*91 S grains of sulphuric acid. Five 
grains when heated with oxide of copper gave 16*68 cubic 
inches of carbonic acid gas, equal to 7*772 grains, and equiva¬ 
lent to 2*12 grains of carbon. The water formed amounted 
to 1*2 grains, ecjnivalent to 0*133 of a grain of hydrogen. 

From these data, 100 grains of the salt would appear to 
furnish 

Baryta. 28*03 . . 78 or 1 proportional. 

Sulphuric acid . 29*13 . 81*41 nearly 2 proportionals. 

Carbon .... 42*40 . 118* approaching to 20 ditto. 

Hydrogen . . . 2*66 . 7*4 or 7*4 proportionals. 


102*22 

results not far different from those obtained with tlie former 
salt. 

I have not yet obtained siidicient <piantities of this salt in a 
decidedly crystalline state to enable me satisfactorily to ac¬ 
count for the difference between it and the ffaming salt. 

Attempts were made to form similar compounds with other 
acids than the sulphuric. Glacial phosphoric acid was heated 
and shaken in naphthaline, but without any particular results. 
A little water was then used with another portion of the ma¬ 
terials, to bring the phosphoric acid into solution, but no de¬ 
cided combination could be obtained. Muriatic acid gas was 
brought into contact with naphthaline in various states, and 
at various temperatures, but no union could be effected either 
of the substances or their elements. 

Very strong solution of potash was also heated with naph¬ 
thaline, and then neutralized by sulphuric acid ; nothing more 
however than common sulphate of potash resulted. 

As the appropriation of a name to this acid will much faci¬ 
litate future reference and description, I may perhaps be al¬ 
lowed to suggest that of sulpha-naphthalic acid, which suffi¬ 
ciently indicates its source and nature without the inconve¬ 
nience of involving theoretical views. 

Rioyal Institution, Jan. 10, 1826, 
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LX. On Jinding the Latitude^ ^c. Jrom three Attitudes of the 
Sun and the elapsed Times. Bp James Burns, Esq. 


To the Editor of the Philosophical Magazine and Journal. 

Sir, 

T HESITATED some time whether I should again address 
you on any subject which may cause a controversy; but 
as 1 believe the following solution of another problem cannot 
be in that predicament, you are at liberty to make whatever 
use you please of it. You have already devoted more of your 
pages to a controversy (of which 1 have taken my leave) than 
its importance perhaps deserved; and therefore your last cor¬ 
respondent Mr. Beverley will excuse me, if 1 pass him in si¬ 
lence, merely reminding him: 

ro urtQMffet vx £;££/ uievet. — Soph. Antig. 


A controversy of that kind seldom ends in the conviction of 
either party, especially when there are misunderstandings on 
both sides; and 1 w’ill readily own that my^first method was 
not so free from objection as 1 considered it. But to come to 
our present purpose. Three altitudes of the sun and the in¬ 
tervening intervals of time afford a ready and accurate me¬ 
thod of determining the tiue time from noon^ the sun*s decli¬ 
nation, and the latitude. We have not however, so far as I 
have seen, an analytical solution of that problem, which can 
be considered short and practical *; or in other words, the 
formulae of solution are not embodied in the smallest possible 
compass. Mackay in his very useful work on the longitude, 
has given us a geometrical solution, which is very ingenious, 
and which, I believe, was first given by D. Bernouilli. But 
the usual objection to most geometrical solutions may be made 
to this,—that it breaks the formulae into too many equations, 
which render it more complicated. To the following solu¬ 
tion, 1 believe this objection cannot be made. 


m 


Let ZA = a 

ZB = d 
ZC = c 
ZP = A 
PC =: PB = PA = 8 
ZPA = ^ 
APB ^y 
APC = 2 


Our correspondent will find an 



analytical solution of this problem, by 

Euler, 



407 


Burns onjfinding the LatitudeSf 4-c, 


Then, cos a = cos A. cos 8 + cos ar. sin X. sin S.(1) 

cos b = cos A. cos S + cos (;p + ^). sin A. sin 8.. (2) 
cos c = cos A. cos 8 + cos (or + 2 ). sin A. sin 8 . . (3) 
Subtracting (2) from (1), 

cos a — cos b = {cos x — cos {x + j . sin A . sin 8. . . (4) 
Subtracting (3) from (1), 

cos a — cos c = {cos x — cos {x + 2 )] . sin A. sin 8 

COSO — cos & cos J — COB (j 4-y) cosar — (co3a?.coa.v — flinar.siny) 
cos a — cos c cos x — cos (x z) cos x — (cos x . cos z — sin x, sin z ) 


1 — cos y -f- tan x. sin y 
” I — cos s tan x. sin z ’ 

Hence {(cos a — cos b"). sin z — (cos a — cos c). sin tan x 
= (cos c — cos a). cos^ — (cos b — cos d). cos 2 + cos b — cos c 


(cos c — cos a) cosy — (cos h — cos a) cos % -f- cos b — cos c 


(«) 


• • ^ ss —____ 

— (cos a — cos c) sin y + (cos o — cos b) sin * 

Now X is the time from noon of the observation nearest it; 
and j/j z, the sum and one of the given intervals between the 
observations. Hence the true time is readily determined for 
either observation. 

Again, we have from (4) sin A sin 8 = — cos o -- cos fe 
O » \ ' cos X — cos(x 

from (1), cos A cos 8 = cos a — sin A sin 8 cos x. 

tt . s. / cos a —cos 6 \ 

Hence, cos A cos 0 = cos a — cos x .{-;—i —l ) 

\cosx —cos(x + y)/ 

•.* sin A sin 8 + cos A cos 8 

cos a — cos b / cos a — cos b \ 

= -;—;—r —■ COS X . (-;—;—r ) + cos a 

cosx — cos (x -j- y] \cos i — cos (x 4- y}/ 

And, sin A sin 8 — cos A cos 8 

cos a — cos 5 , / 

=-;—;—^ + cos X. ( 

cos X — cos (x 4 - y) \ 


cos I — cos (x 4- y), 
cos a — cos 6 


cos X — cos (x 4" y) 


)- 


cos a 


Or, cos (^ - S) = (I - cos x). I ^7-c»,‘(r+y) f 

And,cosCX+ 8) = (1 + cos x). ‘ | _ cos a .. (y) 

The following example will illustrate the use of these for¬ 
mulae. Suppose at O'* 51“ 58® per watch, the sun's correct al¬ 
titude was found 21° 11'; at 10*' 48“ 54* it was 24° 40', and at 
11 h 29 ® 42® it was. 26° O'. Required the apparent time, w'hen 


Euler, at paM 366 of the Gentleman’s Mathematical Companion for the 
year 1815. vVe may also refer him to pages 624 and 71 of the same work 
for the years 1816 and 1821 respectively, for various solutions of two ana¬ 
logous problems.— Edit. 


the 
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the observation nearest noon was taken, together with the la¬ 
titude of the place and the sun’s declination ? 

Here, cos a = 438371 
cos c = 361353 

77018 ... log. 4*88659 
cos y 9*99308 

— 75800 log. ... 4*87967 
cos a — 438371 
cos h == 417339 

21032 ... log. ... 4*32288 
cos z ... 9*95925 

+ 19148 ... log. ... 4*28213 

cos I = 417339 log. 77018 ... 4*§8659 

cos c := 361353 sin ^ ... 9*24818 

+ 55986 —1.3639 ...log. ... 4.13477 

log. 21032 ... 4*32288 
sin z ... 9*61662 

+ 8699 ... log. ... 3*93950 

The formula (a) therefore reduced to numbers will stand as 
follows: 

_ -758004-19148+55986 _ -666 
tan X — _ 13639+8699 —4940 

log. 666 ... 2*82347 
log. 4940 ... 3*69373 

tan 7° 41' = *13482 log. ... 1*12974 

Now, 7° 71' = 30™ 44® in time; therefore the apparent time 
of the observation nearest noon was 11** 29™ 16®. 

Now to find the latitude and declination : 

1— cos X = 89*779 ... log. 1*95317 
cos a — cos h = 210*326 ... log. 2*32288 

4*27605 

cos X — cos {x +^) ... log. ... 2*59481 

48 ... log. ... l*68124u 
cos a ... 4384 


63^ 41'i cos. 


• • • 


4432 


1 +COS 
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1 + cos A’ = 19910*2 ... log. 4*29907 
cos a — cos h = 210*3 ... log. 2*32288 

6*62195 

cos — cos (j: + p) log. 2*59481 

10645 ... log. 4*02714 
cos a 4384 


51® 14' ... cos 6261 
63 411 

2)114 55^ 

57 27| = latitude. 

2) 12 274 

6 isf = declination. 

This declination answers to March 4th, or October the 9th. 
' In using formula (a), particular attention must be paid to the 
signs of the quantities. I am not aware that there is any other 
difficulty attending the use of it. 

I remain, sir, your obedient servant, 

Gloucester Place, Hackney Road, James BurnS. 

March 23, 1836. 


LXI. Charactci' and Description of Kingia, a ne^uo Genus of 
Plants found on the South-west Coast of New Holland : with 
Observations on the Structure of its Unimpregnated Omdum ; 
and on the female Flower of Cycadece and Coniferce. By 
Robert Brown, Esq.^ F.R.S.S.L.^'E.i F.L.S. 


[Concluded from p. 361.] 

T he account which I have given of the structure of the ve¬ 
getable ovulum, differs essentially from ail those now 
quoted, and 1 am not acquainted with any other observations 
of importance respecting it. 

Of the authors referred to, it may be remarked, that those 
who have most particularly attended to the ovulum externally, 
have not always examined it at a sufficiently early period, and 
have confined themselves to its surface: that those who have 
most minutely examined its internal structure, have trusted 
too much to ^sections merely, and have neglected its appear¬ 
ance extenudly: and that those who have not at all examined 
it in the early stage, have given the most correct account of 
its surface. This account was founded on a very limited ob¬ 
servation of ripe seeds, generalized and extended to the unim¬ 
pregnated ovulum, in connexion with an hypothesis then very 
Vol. 67. No. 338. Jime 1826. 3 F commonly 
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commonly received: but this hypothesis being soon after aban¬ 
doned, their statement respecting the ovulum was rejected 
along with it. 

In the ovulum of Kingia, the inner membrane, with rela¬ 
tion to the external umbilicus, is inverted ; and this, as'I have 
already observed, though in direct opposition to M. Turpin’s 
account, is the usual structure of the organ. There are, how'- 
ever, several families in each of the two primary divisions of 
phsenogamous plants, in which the inner membrane, and con¬ 
sequently the nucleus, agrees in direction with the testa. In 
such cases the external umbilicus alone affords a certain indi¬ 
cation of the position of the future embryo. 

It is an obvious consequence of what has been already stated, 
that die radicle of the embryo can never point directly to the 
external umbilicus or hilum, though this is said to be gene¬ 
rally the case by the most celebrated carpologists. 

Another observation may be made, less obviously a conse¬ 
quence of the structure described, but equally at variance with 
many of the published accounts and figures of seeds; namely, 
that the radicle is never absolutely inclosed in the albumen ; 
but, in the recent state, is either immediately in contact with 
the inner membrane of the seed, or this contact is established 
by means of a process generally very short, but sometimes of 
great length, and which indeed in all cases may be regarded 
as an elongation of its own substance. From tins rule I have 
found one apparent deviation, but in a case altogether so pe¬ 
culiar, that it can hardly be considered as setting it aside. 

It is necessary to observe, that I am acquainted with excep¬ 
tions to the structure of the ovulum ns I have here described 
it. In Compositse its coats seem to be imperforated, and hardly 
separable, either from each other or from the nucleus. In 
this family, therefore, the direction of the embryo can only be 
judged of from the vessels of the testa*. And in Lemna I 
have found an apparent inversion of the embryo with relation 
to the apex of the nucleus. In this genus, however, such other 
peculiarities of structure and economy exist, that, paradoxical 
as the assertion may seem, I consider the exception rather ns 
confirming than lessening the importance of the character. 

% It may perhaps be unnecessary to remark, that the raphe, 
or vascular cord of the outer coat, almost universally belongs 
to that side of the ovulum which is next the placenta. But it 
is at least deserving of notice, that the very few apparent ex¬ 
ceptions to this rule evidently tend to confirm it. The most 
remarkable of these exceptions occur in those species of Euo- 
nymus, which, contrary to the usual structure of the genus 

* Linn, Soc, Transact, xii. p. 136. 
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and family they belong to, have pendulous ovula; and, as I 
have long since noticed, in the perfect ovula only of Abelia*. 
In these, and in the other cases in which the raphe is on the 
outer side, or that most remote from the placenta, the ovula 
are in reality rcsupinate; an economy apparently essential to 
their developement. 

The distinct origins and different directions of the nourish¬ 
ing vessels and channel through which fecundation took place 
in the ovulum, may still be seen in many of those ripe seeds 
that are winged, and either present their margins to the pla¬ 
centa, as in Proteacese, or have the plane of the wing at right 
angles to it, as in several Liliacem. These organs are visible 
also in some of those seeds that have their testa produced at 
both ends beyond the inner membrane, as Nepenthes; a struc¬ 
ture which proves the outer coat of scobiform seeds, as they 
are called, to be really testa, and not arillus, as it has often 
been termed. 

‘ The importance of distinguishing betw'een the membranes 
of the uninipregnated ovulum and those of the ripe seed must 
be sufticicntly evident from what has been already stated. But 
this distinction has been necessarily neglected by two classes 
of observers. The first consisting of those, among whom are 
several of the most eminent carpologists, who have regarded 
the coats of the seed as products of fecundation. The second, 
of those authors who, professing to give an account of the ovu¬ 
lum itself, have made their observations chiefly, or entirely, on 
the ripe seed, the coats of which they must consequently have 
supposed to be formed before impregnation. 

The consideration of the arillus^ which is of rare occurrence, 
is never complete, and whose developement takes place chiefly 
after fecundation, might here, perhaps, be entirely omitted. 
It is, however, worthy of remark, that in the early stage of the 
ovulum, this envelope is in general hardly visible even in tliose 
cases where, as in Hibbertia volubilis, it attains the greatest 
size in the ripe seed; nor does it in any case, with which I am 
acquainted, cover the foramen of the testa until after fecunda¬ 
tion. 

The tesla^ or outer coat of the seed, is very generally formed 
by the outer membrane of the ovulum; and in most cases 
where the nucleus is inverted, which is the more usual struc¬ 
ture, its origin may be satisfactorily determined; either by the 
hihim being more or less lateral, while the foramen is termi¬ 
nal ; or more obviously, and with greater certainty where the 
raphe is visible, this vascular cord uhiformly belonging to the 
outer membrane of the ovulum. The chalaza^ properly so 

* Abel's C/iina, p. 377* 

.S F 2 called. 



412 Mr. Robert Brown ow the Str’ucture of the 

called, though merely the termination of the raphe, affords a 
less certain character, for in many plants it is hardly visible 
on the inner surface of the testa, but is intimately united with 
the areola of insertion of the inner membrane or of the nu¬ 
cleus, to one or other of which it then seems entirely to belong. 
In those cases where the testa agrees in direction with the 
nucleus, I am not acquainted wim any character by which it 
can be absolutely distinguished from the inner membrane in 
the ripe seed; but as a few plants are already known, in which 
the outer membrane is originally incomplete, its entire ab¬ 
sence, even before fecundation, is conceivable; and some pos¬ 
sible cases of such a structure will be mentioned hereafter. 

There are several cases known, some of which I have for¬ 
merly noticed*, of the complete obliteration of the testa in 
the ripe seed; and on the other hand it appears to constitute 
the greater part of the substance of the biilb-Iike seeds of many 
Liliacem, where it no doubt performs also the function of al¬ 
bumen, from which, however, it is readily distinguished by its 
vascularity f. But the most remarkable deviation from the 
usual structure and economy of the outer membrane of the 
ovulum, both in its earliest stage and in the ripe iruit, that I 
have yet met with, occurs in Banksia and Dryandra. In these 
two genera I have ascertained that the inner membrane of the 
ovulum, before fecundation, is entirely exposed, the outer mem¬ 
brane being even then open its whole length; and that the 
outer membranes of the two collateral ovula, which are ori¬ 
ginally distinct, cohere in a more advanced stage by their cor¬ 
responding surfaces, and together constitute the anomalous 
dissepiment of the capsule; the inner membrane of the ovulum 
consequently forming the outer coat of the seed. 

The inner membrane of the ovulum, however, in general ap¬ 
pears to be of greater importance as connected wiui fecunda¬ 
tion, than as afiording protection to the nucleus at a more ad¬ 
vanced period. For in many cases, before impregnation, its 
perforated apex projects beyond the aperture of the testa, and 
in some plants puts on the appearance of an obtuse, or even 
dilated stigma; while in the ripe seed it is often either en¬ 
tirely obliterated, or exists only as a thin film, which might 
readily be mistaken for tlie epidermis of a third membrane 
then frequently observable. 

This third coat is formed by the proper membrane or cuti¬ 
cle of the nucleus, from whose substance in the unimpreg- 
nated ovulum it is never, I believe, separable, and at that pe¬ 
riod is very rarely visible. In the ripe seed it is distinguish¬ 
able from the inner membrane only by its apex, which is never 

• Uim. Soc. Transact, xii. p. 149. f Ibid. 
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perforated, is generally acute and more deeply coloured, or 
even sphacelated. 

The membrane of the nucleus usually constitutes the inner¬ 
most coat of the seed. But in a few plants an additional coat, 
apparently originating in the inner membrane of Grew, the 
vesicula colliquamenti or amnios of Malpighi also exists. 

In general the amnios, after fecundation, gradually en¬ 
larges, till at length it displaces or absorbs the whole substance 
of Oie nucleus, containing in the ripe seed both the embryo 
and albumen, where the latter continues to exist. In such 
cases, however, its proper membrane is commonly obliterated, 
and its place supplied either by that of the nucleus, by the 
inner membrane of the ovuluin, or, where both these are eva¬ 
nescent, by the testa itself. 

In other cases the albumen is formed by a deposition of 
granular matter in the cells of the nucleus. In some of these 
cases the niembranc of the amnios seems to be persistent^ 
forming even in the ripe seed a proper coat for the embryo, 
the original attachment of whose radicle to the apex of tJiis 
coat may also continue. This, at least, seems to me the most 
probable explanation of the structure of true Nymphaeaceae, 
namely, Nuphar, Nymphma, Euryale, Hydropeltis, and Ca- 
bomba, notwithstanding their very remarkable germination, as 
observed aiul figured inNymphaea and Nuphar, by Tittmann*. 

In support of this explanation, which differs from all those 
yet given, I may here advert to an observation published many 
years ago, though it seems to have escaped every author who 
has since w'ritten on the subject, namely, that before the ma¬ 
turity of the seed in Nymphmaccm, the sacciilus contains along 
with the embryo a (pulpy or semi-fluid) substance, which 1 
then called Vitellus, applying at that time this name to every 
body interposed between the albumen and embryo f. The 
opinion receives some confirmation also from the existence of 
an extremely fine filament, hitherto overlooked, which, ori¬ 
ginating from the centre of the lower surface of the sacculus, 
and passing through the hollow axis of the albumen, probably 
connects this coat of the embryo in an early stage with the 
base of the nucleus. 

The same explanation of structure applies to the seeds of 
PiperaceaB and Saurunis; and other instances occur of the 
persistence either of the membrane or of the substance of the 
amnios in the ripe seed. 

It may be concluded from the whole account which I have 
given of the structure of the ovulum, that the more important 

• KHmiinfi tier Pflanxen, j). It). & 27. tab. 3. & 4. 
f Prodr. FIor. Nov, lIoU. i. p. 30G. 
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changes consequent to real, or even to spurious fecundation, 
must take place within the nucleus: and that the albumen, 
properly so called, may be formed either by a deposition or 
secretion of granular matter in the utriculi of the amnios, or 
in those of the nucleus itself; or lastly, that two substances 
having these distinct origins, and very different textures, may 
co>exist in the ripe seed, as is probably the case in Scitamineae. 

On the subject of the ovulum, as contained in an ovarium, 
I shall at present make but one other remark, which forms a 
necessary introduction to the observations that follow. 

On the Structure of the female Flower in Cycade^ and 

CoNIFERJE. 

That the apex of the nucleus is the point of the ovulum 
where impregnation takes place, is at least highly probable, 
both from the constancy in the appearance of the embryo at 
that point, and from the very general inversion of the nucleus; 
for by this inversion its apex is brought nearly, or absolutely, 
into contact with that part of the parietes of the ovarium, by 
which the influence of the pollen may be supposed to be com¬ 
municated. In several of tliose families of plants, however, 
in which the nucleus is not inverted, and the placentae are po- 
lyspermous, as Cistineae *, it is difficult to comprehend in what 
maimer this influence can reach its apex externally, except on 
the supposition, not hastily to be admitted, of an impregnating 
aura fUllng the cavity of the ovarium; or by the complete se¬ 
paration of the fecundating tubes from the placentae, which, 
however, in such cases I have never been able to detect. 

It would entirely remove the doubts that may exist respect¬ 
ing the point of impregnation, if cases could be produced 
where the ovarium was either altogether wanting, or so imper¬ 
fectly formed, that the ovulum itself became directly exposed 
to the action of the pollen, or its fovilla; its apex, as well as 
the orifice of its immediate covering, being modified and de¬ 
veloped to adapt them to this economy. 

But such, I believe, is the real explanation of the structure 
of Cycadese, of Coniferae, of Ephedra, and even of Gnetum, 
of which Thoa of Aublet is a species. 

To this view tlie most formidable objection would be re¬ 
moved, were it admitted, in conformity with the preceding ob- 

* This structure of ovulum, indicated by that of the seed, as characte- 
lizing and defining the limits of Cistincm, (namely, Cistus^ Helianthemum, 
Hudsonia and Lechea,) I communicated to Dr. Hooker, by whom it is no¬ 
ticed in his JF/ora Sco^ica, (p. 284,) published in 1821; where, however, an 
observation is added respecting Gaertner’s description of Cistus and Helian- 
theinum, for which I am not accountable. 

servations. 
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servations, that the apex of the nucleus, or su^^osed point ^ 
impregnation, has no organic connexion, with the parietes 
the ovarium. In support of it, also, as far as r^ards the di¬ 
rect action of the pollen on the ovulum, numerous instances of 
analogous economy in the animal kingdom may be adduced. 

The similarity of the female flower in Cycadem and Coni- 
ferae to the ovulum of other phsBnogamous plants, as I have 
described it, is indeed sufficiently obvious to render the opi¬ 
nion here advanced not altc^ethe; improbable. But the proof 
of its correctness must chieffy re‘ t on a resemblance, in every 
essential point, being established, between the inner body in 
the supposed female flower in these tribes, and the nucleus of 
the ovulum in ordinary structures; not only in the early stage, 
but also in the whole series of changes consequent to fecunda¬ 
tion. Now as far as I have yet examined, there is nearly a 
complete agreement in all these respects. I am not entirely 
satisfled, however, with the observations I have liitherto been 
able to make on a subject naturally difficult, and to which I 
have not till lately attended with my present view. 

The facts most likely to be produced as arguments against 
this view of the structure of Conifer®, are the unequal and ap¬ 
parently secreting surface of the apex of the supposed nucleus 
in most cases; its occasional projection beyond the orifice of 
the outer coat; its cohesion with that coat by a considerable 
portion of its surface, and the not unfrequent division of the 
orifice of the coat. Yet most of these peculiarities of structure 
might perhaps be adduced in support of the opinion advanced, 
being apparent adaptations to the supposed economy. 

There is one fact that will hardly be brought forward as an 
objection, and which yet seems to me to present a difficulty, to 
this opinion; namely, the greater simplicity in Cycadeae, and 
in the principal part of Conifer®, of the supposed ovulum 
which consists of a nucleus and one coat only, compared with 
the organ as generally existing when inclosed in an ovarium. 
The want of uniformity in this respect may even be stated as 
another difficulty, for in some genera of Conifer® the ovulum 
appears to be complete. 

In Ephedra, indeed, where the nucleus is provided with two 
envelopes, the outer may, perhaps, be supposed rather analo¬ 
gous to the calyx, or involucrum of the male flower, than as 
belonging to the ovulum; but in Gnetum, where three enve¬ 
lopes exist, two of these may, with great probability, be re¬ 
garded as coats of the nucleus; while in Podocarpus and Da- 
crydium, the outer cupula, as I formerly termed it*, may 
also, perhaps, be viewed as the testa of the ovulum. To this 
• Flinders’s Voy. vol. ii. p. 573. 
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view, as far as relates to Dacrydium, the longitudinal fissure 
of the outer coat in the early stage, and its state in the ripe 
fruit, in which it forms only a partial covering, may be ob¬ 
jected But these objections are, in a great measure, re¬ 
moved 1^ the analogous structure already described in Bank- 
sia and Dryandra. 

The plurality of embryos sometimes Recurring in Conife- 
rae^ and which, in Cycadese, seems evestto be the natural struc¬ 
ture may also, perhaps, be.supposefsU^&nn an objection to 
the present opinion, though to mfe- MWW rs rathA* an argu¬ 
ment in its favour. 

Upon the whole, the objections to which taken 

of the structure of these two families U still lia^yMjlfc to me, 
as far as t am aware of thenl, much ibss those 

that may be brought against*thc other omj||PHpK^ 
advanced, ithd still divide botanists^n |i|j 

According ^-fhe earliest of these opiill|p|^|pPlenii^ flower 
of Cycadese and Cc^ferse is a mono^^^R^^^^illum, having 
no proper floral envelope. ' 

To this structure,* however, Hnijsltselfwa^ long considered 
by many botanists as presenting an exception. 

Linnaeus has expressed himself so obscurely in the natural 
character which he has given of this genus, that I find it dif¬ 
ficult to determine wliat his opinion of its structure really was. 
I am inclined, however, to believe it to have been much nearer 
the truth than is generally supposed; judging of it from a com¬ 
parison of his essential with his artificial generic character, 
and from an observation recorded in his PrcdectioneSi pub¬ 
lished by Giseke f. 1 . 

But tne first clear account that I have met with, of the real 
structure of Pinus, as far as regards the direction, or base and 
apex of the fenSale flowers, is given, in 1767, by Trew, who 
describes them iu the following manner: “ Singula semimVvel 
potius germina stigmati tanquam organo fcininino gaudentf:,” 
and his figure of the female flower of the Inarch, in which the 
stigmata project beyond the base of the scale, removes all 
doubt respecting his meaning. 

In 1789, M. de Jussieu, in the character of his genus Abies H, 
^ves a similar account of structure, though somewhat less 
clearly as well as less decidedly expressed. Iii the observa¬ 
tions that follow, he suggests, as not improbable, a v^ diffe¬ 
rent view, founded on me supposed analogy with Araucaria, 
whose structure was then misunderstood; nam'ely, that the 

4 * ■ * 

-’^3|^randerii's Voy. ioc. cit. 'f* Pruplect. in Ord. Niat. p. 5d9. 

IIPX/w. Act. Acad, Nat. Curios, iii. p. 4.'53. tab. 13. fig. 93. 

II Oen. PL p.414. 
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inner scale of the female amentum is a iiilocular ovarium, of 
which the outer scale is the style. But this, according to Sir 
James Smith was also Linnaeus’s opinion; and it is the 
view .adopted in Mr. Lambert^s splendid monograph of the 
genus published in 1803. 

In the same year in which Mr. Lambert’s work appeared, 
Schkuhrf describes, and very distinctly figures, the female 
flower jof Pinus, e^jMVtly as it was understood by Trew, Vhose 
opinion was probably awknown to him. 

In 1807, a mem^jlH^this subject, by Mr. Salisbury, was 
published in whtt||||^P|^9uht of structure is given, in no 
impoifjidM^jpu^iculartimiSirent'from that of Trew and Schkuhr, 
with whgMHjliftrvations he appears to have been unacquainted. 

M. 1809 ^ held the same c^inion both with re¬ 
spect to the whole natural family. But in 1812, 

in conjuntaPHBHb^L Schoubert ||, he prcmosed a very dif- 
ferenhe|Be^4niHf|K of Cycacleae and Coniferce, stadng, 
that in tl^iu|H|ju|u^ there is not .oi^^ a minute cohering 

pcrianthium pr^i|^but an external ac^^onal envelope, to 
which he has giv^fM^llRrae df cupula. ' 

In 1814 1 adopted tliis-yie^, as far, at least, as regards the 
manner of impregnation, and stated some facts in support of 
it But on re-considering the subject, in connexion with 
what I had ascertained respecting the vegetable ovnlum, I 
soon after altogether abandoned this opinion, without, how¬ 
ever, venturing explicitly to state that now advanced, and 
which had then suggested itself**. 

It is well known that the late M. Richard had prepared a 
very valuable memoir on these two families of plants ; and he 
appears, from some observations lately published by his son, 
M. Achille Richard ff, to have formed an opinion respecting 
their structure somewhat different from that of M. Mirbel, 
whose cupula is, according to him, the pcrianthium, more or 
less*cohering with the included pistillum. He was probably 
led to this view, on ascertaining, which I had also done, that 
the common account of the structure of Ephedra was incor¬ 
rect IIII, its supposed style being in reality the elongated tu¬ 
bular apex of a membranous envelope, and the included body 
being evidently analogous to that in other genera of Coniferae. 

* Rees’s Cyclop, art. Pinus. f Botan. Hanb. iii. p. 276. tab. 308. 
t Linn. Soe^ Transact, viii. p. 308. 

9 Ann. du Mils. d’Hist. Nat. tom. xr. p- 4/3. 

II Nouv.BuUetin des Sc. tom. iii. pp. 73, 85, & 121. ’ . 

i Flinders’s Voy. ji. 572. 

•• Tuckey’s Congo, p. 4.54. and Linn. Soc. Transact, vol. xiii. p, 21S, 
ft Diet. Class. d*Hist. Nat. tom. iv. p. 395. et tom. v. p. 216. 

IIII Ihid. tom. vi. p. 208. • 

Vol. 67. No. 338. Jfime 1826. 3 G "To 
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To the earliest of the opinions here quoted, that which con¬ 
siders the female flower of Coniferse and Cycadeae as a naked 
pistillum, there are two principal objections. The first of liiese 
arises from the perforation of tlie pistillum, and the estcposure 
of that point of the ovulum where tlie embryo is formed to the 
direct action of the pollen; the second, from tlie too great 
simplicity of structure of the supposed ovulum, which, Ihave 
shown, accords better with that of the nucleus as existing in 
ordinary cases. 

To the opinions of MM. Richard and Mirbel, die first ob¬ 
jection does not apply; but the second requires such additional 
weight, as to render those opinions much less probable, it 
seems to me, than that which I have endeavoured to support. 

In supposing the correctness of this opinion to be admitted, 
a question connected with it, and of some importance, would 
still remain, namely, whether in Cycadem and Coniferae the 
ovula are produced on an ovarium of reduced functions and 
altered ajipearance, or on a rachis or receptacle. In other 
words, in employ^ing the language of an hypothesis, which, 
with some alterations, I have elsewhere attempted to explain 
and defend, respecting the formation of tlie sexual organs in 
Pheenogamous plants *, whether the ovula in these two fami¬ 
lies originate in a modified leaf, or proceed directly from the 
stem. 

Were I to adopt the former supposition, or that best agree¬ 
ing with the hypothesis in question, I should certainly apply 
it, in the first place, to Cycas, in which the female spadix 
bears so striking a resemblance to a partially altered frond or 
leaf, producing marginal ovula in one part, and in another 
being divided into segments, in some cases nearly resembling 
those of the ordinary frond. 

But tlie analogy of the female spadix of Cycas to that of 
Zamia is sufficiently obvious; and from tlie spadix of Zaniia 
to the fruit-bearing sciuama of Coniferse, strictly so called, 
namely, of Agathis or Dammara, Cunninghamia, Pinus, and 
even Araucaria, the transition is not difficult. This "view is 
applicable, though less manifesdy, also to Cupressinae; and 
might even be extended to Podocarpus and Dacrydium. But 
the structure of these two genera admits likewise of another 
explanation, to which I have already adverted. 

If, however, the ovula in Cycadem and Coniferae be really 
produced on the surface of an ovarium, it might, perhaps, 
though not necessarily, be expected that the male flowers 
should differ from those of all other phaenogamous plants, and 
in this difference exhibit some analogy to tne structure of the 
• Linn, Soc. Transact, vol. xiii, p. !211. 
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female flower. But in Cycadeoe, at least, and especially in Zbt 
mia, the resemblance between the male and female spadices is 
so great, that if the female be analc^ous to an ovarium, the 
partial male spadix must be .considered as a single anthera, 
producing on its surface either naked grains of pollen, or pol¬ 
len subdivided into musses, each furnished with its proper 
membrane. 

Both these views may at present, perhaps, ^pear equally 
paradoxical; yet the former was entertained by Linnaeus, who 
expresses himself on the subject in tlie following terms, Pul- 
vis floridus in Cycade minime pro Antheris agnoscendus est 
sed pro nudo polline, quod unusquisque qui unquain pollen 
antheraruni in plantis examinavit fatebitur That this opi¬ 
nion, so confidently held by Tiinnaeus, was never adopted by 
any other botanist, seems in part to have arisen from his hav¬ 
ing extended it to dorsiferous Ferns. Limited to Cycadeae, 
however, it does not appear to me so very improbable, as to 
deserve to be rejected without examination. It receives, at 
least, some sujiport from the separation, in several cases, es¬ 
pecially in the American Zamiae, of the grains into two distinct, 
and sometimes nearly marginal, masses, representing, as it 
may be siqiposed, the lobes of an anthera ; and also from their 
approximation in definite numbers, generally in fours, analo¬ 
gous to the quaternary union of the grains of pollen, not un¬ 
frequent in the antherae of several other families of plants. 
The great size of the supposed grains of pollen, with the thick¬ 
ening and regular bursting of their membrane, may be said to 
be circumstances obviously connected with their production 
nn^ persistence on the surface of an antliera, distant from the 
female flower; and with this economy, a corresponding en¬ 
largement of die contained particles or fovilla miglit also be 
expected. On examining these particles, however, I And them 
not only equal in size to the grains of pollen of many antherm, 
but, being elliptical and marked on one side with a longitudi¬ 
nal furrow, they have that form which is one of the most com¬ 
mon in the simple pollen of phmnogamous plants. To sup¬ 
pose, therefore, merely on the grounds already stated, that 
these [larticles are analogous to the fovilla, and the containing 
organs to the grains of pollen in anthera; of the usual struc¬ 
ture, would be entirely gratuitous. It is, at the same time, 
deserving of remark, that were this view adopted on more sa¬ 
tisfactory grounds, a corresponding developement might then 
be said to exist in the essential parts of the male and female 
organs. The increased developement in the ovulum would 
not consist so much in the unusual form and thickening of the 

• Mem. de P Acad, drs Scien. de PariSf 1775, p. 518. 

3 G 2 


coat. 



420 Mr. R. Brown on the female Flcnsoer in Cycadea Sp Conifei'ce. 

coat, a part of secondary importance, and whose nature is dis¬ 
puted, as in the state of the nucleus of the seed, respecting 
which ihere is no difference of opinion ; and where the plu¬ 
rality of embryos, or at least the eidstence and regular arrange¬ 
ment of the cells in which they are formed, is tlie uniform 
structure in the family. 

The second view suggested, in which the anthera in Cyca- 
deae is considered as producing on its surface an indefinite 
number of pollen masses, each enclosed in its proper mem¬ 
brane, would derive its only support from a few remote ana¬ 
logies : as from those antherae, whose loculi are sub-divided 
into a definite, or more rarely an indefinite, number of cells, 
and especially from the structure of the stamina of Viscum 
album. 

I may remark, that the opinion of M. Richard *, who con¬ 
siders these grains, or masses, as unilocular antherae, each of 
which constitutes a male flower, seems to be attended with 
nearly equal difficulties. 

The fuialogy between the male and female organs in Coni- 
ferse, the existence of an open ovarium being assumed, is at 
first sight more apparent than in Gycadea:. In Coniferae, 
however, the pollen is certainly not naked, but is enclosed in 
a membrane similar to the lobe of an ordinary anthera. And 
in those genera in which each squama of the amentum pro¬ 
duces tw'o marginal lobes only, as Pin us, Podocarpiis, Dacry- 
dium, Salisburia, and Phyllocladus, it nearly resembles the 
more general form of the antherae in other Phsenogamous 
plants. But the difficulty occurs in those genera which have 
an increased number of lobes on each squama, as Agathis'^nd 
Araucaria, where their number is considerable and apparently 
indefinite, and more particularly still in Cunninghamia, or 
Belisf, in which the lobes, though only three in number, 
agree in this respect, as well as in insertion and direction, with 
the ovula. The supposition, that in such cases all the lobes 
of each squama are ceils of one and the same anthera, receives 
but little support either from the origin and arrangement of 

• Diet, Class. ^Hist. Kat. tom. v. p. 216. 

In communicating specimens of this plant to the late M. Richard, for 
his intended monograph of Conifers, I added some remarks on its structure, 
agreeing with those here made. I at the same time requested that, if he 
objected to Mr. SaKsbuiv’s Belis as liable to be confounded with Beilis, the 
genus might be named Cunninghamia, to commemorate the merits of Mr. 
James Cunningham, an excellent observer in his time, by whom this plant 
was discovered; and in honour of Mr. Allan Cunningham, the very deserv¬ 
ing botanist who accompanied Mr. Oxley in his first expedition into the 
interior of New South Wales, and Captain King in all his voyages of survey 
of the Coasts of New' Holland. 
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the lobes themselves, or from the structure of other phsenoga- 
mous plants: the only cases of apparent, though doubtful, ana¬ 
logy tnat I can at present recollect occurring in Aphyteia, and 
perhaps in some Cucurbitaceae. 

That part of ray subject, therefore, which relates to the ana¬ 
logy between the male and female flowers in Cycadeae and 
ConiferiE, I consider the least satisfactory, both in regard to 
the immediate ouestion of the existence of an anomalous ova¬ 
rium in these laniilies, and to the hypothesis repeatedly re¬ 
ferred to, of the origin of the sexual organs of all phmnoga- 
mous plants. 

In concluding this digression, I have to express my regret 
that it should have so far exceeded the limits proper for its 
introduction into the present work. In giving an account, 
however, of the genus of plants to which it is annexed, I had 
to describe a structure, of whose nature and importance it was 
necessary I should show myself aware; and circumstances 
have occurred while 1 was engaged in preparing this account 
which determined me to enter much more fully into tlie sub¬ 
ject than I had originally intended. 


LXII. Hifdrographical Notices'.---Remarks on the Method of 
investigating the Direction and Force of the Currents of the 
Ocean j Presence of the Water of the Guy'Stream on the Coasts 
of Europe iti January 1822; Summary of the Currents expci'i- 
encedby HisMaJestfs Ship Pheasant, in a VoyagefromSiert'a 
Leone to Bahia, ami thence to Neva York; Stream of the River 
' Amazons crossed, three hundred Miles from the Mouth of the 
River, By Capt. Edwaiid Sabine, R.A. F.R. Sf L.S. ^c. 


[Concluded from p. Ji39.] 

following summary account of the direction and force 
of the currents experienced in each day’s navigation, com¬ 
mences with the appointment of the Pheasant to convey the 
clocks and pendulums from Sierra Leone to the subsequent 
stations. Captain Clavering entered with much interest into 
the inquiry, and by his judicious arrangements and personal 
superintendence, until habits were established, the reckoning 
of his ship was rendered little inferior, as an element in the 
deduction of currents, to the observed diiference of latitude 
and the chronoraetrical difference of longitude. On leaving 
England, I had obtained from the Admiralty a supply of the 
logs Invented by Mr. Massey, which being towed at a suffi¬ 
cient distance astern, to be cleared of the back-water occa¬ 
sioned by a ship’s progress, registered her way by the revolu¬ 
tions 
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tIoDs of a spiral acted upon bv the water through which it is 
drawn. The self-re^stering fog was used as a check upon 
the estimated reckoning, and proved the value and efficacy of 
the attention paid to the latter, by its being a very rare cir¬ 
cumstance to find a difference between them amounting to a 
mile, in twenty-four hours. The comparison between the ship’s 
run by observation and by reckoning was usually made by 
Capt. Clavering from forenoon to forenoon, and by myself 
from afternoon to afternoon; and the results being each re¬ 
duced to noon and compared, served for the detection and 
correction of errors, on either side. The table exhibits the 
ship’s true position at noon on each day; the temperature of 
the surface water; and the direction and amount of the dif* 
ference of her position, by observation and by reckoning, from 
noon to noon. On days when the sun was obscured, the di¬ 
rection of the apparent set is deduced from intervals of forty- 
eight hours instead of twenty-four, but the rate is that due to 
each interval of twenty-four hours. 


Date. 

Latitude. 

Longitude. 

Temp, 
of the 
Surface 

1 Water. 

i 

Apparent Set in 
each 24 hours. 


From 

Cape Mount to Cape Three Points. I 






April 15 

6° 40' N. 11° 48' W. 

84° 


16 

Sun o 

Dscured. 

83 

r S. 53° E. 32 miles. 

17 

4 53 

9 04 

83 


. 




{ S. 84 E. 24 

18 

4 28 

8 18 

• • • 






i N. 79 E. 40 

19 

4 18 

6 36 

84-8 

> 

> 





} N. 76 E. 51 

20 

4 37 

3 48 

84-5 



From Lagos to St. 

Thomas. 

May 8 

5° 22' N. 

2°51'E. 

• 

O 

CO 

\ S. 45° E. 9 miles. 

9 

5 00 

2 32 

84*5 

J 





t S. 84 E. 17 

10 

4 46 

2 49 

84 

|S. 24 E. 16 

11 

3 46 

2 57 

83*2 

12 

Sun ob 

scured. 

83 

>S. 82 E. 22 

13 

0 36 

5 22 

82-8 

s 

■ 




|S. 81 E. 13 

. 14 

0 16 

6 24 

82*8 



Date. 
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mu Voyage from Sierra JLeone to New York. 


Date. Latitude. Longitude. 



Aj^arent Set in each 
£4 hourd. 


1822. 
June 15 


From the river Gaboon to Ascension. 
0° 03' N.l 7*^ 45' E. 


0 44 S. I 5 50 
Sun obscured. 


1 00 

1 45 

2 34 

3 48 

5 10 

6 21 
7 27 


2 07 
0 19 
1 55 W 
4 54 

I 

! 7 50 

t 

10 43 
13 22 



} S. 80° W. 29 miles. 
^West 48*5 


74-5 

77*5 

77*5 

78 


JS. 86W. 29 
I N. 88 W. 37 
|S. 81 W. 47 
|S. 81 W. 32*5 
}N. 63 W. 16 
I N. 57 W. 18-25 


July 10 

11 

12 

13 

14 

15 

16 


From Ascension to Bahia. 
7°57'S. 14'^24'W. 

9 16 17 00 

I 

10 10 119 45 


10 35-5 l22 25 


14 11 05 25 53 

15 11 42 29 08 

16 12 27 32 51 

17 13 05 36 31 

From Bahia to Pernambuco. 
Aug. 8 13°30'S. 38°22'W. 

9 Sun obscured. 


I N. 74° W.l 1 miles. 
I North 2 

\ N. 35 W. 6 
i West 16 

\ S. 82 W. 14 
(S. 71 W. 14 
[n. 79 W. 11 


N. 69 W. 13 miles 


13 

48 

37 

59 

12 

36-5 

37 

02 

11 

03-5 

36 

20 

10 

15 

35 

53-5 

9 

33 

35 

13 


^N. 12 W. 2-5 
}N. 31W. 14 
}N. 33 E. 13 
.yg j]-N. 27 W. 15 


Date. 
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Date. I^atitude. Longitude. 



Apparent Set in each 
£4 hours. 


Fvom Pernambuco to Maranham. 


1822. 


Aug. 15 8° 04' S.34*54' W. 78‘ 
16 6 15 « 4 > 36 


J7 3 22 

18 2 47*5 

19 1 55 



} North 
]n. 44 W. 
f N. 7p W. 
|n. 66 W. 




ranhani to Trinidad. 




17' 8 60 


j- N. 49 W. 48 milesi 
} N. 54 W. 99 
11 N. 38 W. 68 
|| N. 41 E. 5 
i}S. 47 W. 18 
HS. 87 W. 17 
! I N. 72 W. 28 
|( N. 33 W. 48 
i}N. 52 W. 57 


pEom Trinidad to Jamaica. 


Oct. 10 10^55' '81° 56 

11 12 24 63 43 

12 13 18 ^5 

13 13 53;*' 

141502 7045 

15 Sun obscured 

16 17 50 176 08 



I N. 52 W. 49 miles 
j-N. 53 W. 12 
j N. 79W. 16 
I S. 83 W. 16 


Jn. 1 


Date. 
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1822. 

Nov. 27 23° 09' 

28 23 52 

29 25 20 

«*• 

Stks 38 


Latitude. 

Longitude. 

• 

Temp, 
of the 
Surface 
Water. 

Apparent Set in each 
24 hours. 

i#_____^ - 

From Havannah to New York.. 

- .w..-.'. -- 1' - 


Dec. I 32 02 



I S. 85 E. 14;, miles. 

( N. 31 E. 22‘5 

1 

|n. Iw. 70 I 


jsr. 17 E/ 38 


\ £. 44*5 


c ■* 


N. %& E. 77 


j West 16 

I S. 55 W. 10 
5 W. 15 
& '45 W. 6 


'JR^^rhs on ih^^eteding Summary, 

In the voyage between Cape Mount and Cape Three Points, 
the Pheasant’s progress appears to have been accelerated about 
180 miles, by the current, which during the season when the 
S. W. winds prevail on that part of the coast of Western Africa, 
Vol. G7. No. $38. 1826. 3 H runs 
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runs with considerable rapidity in the direction of the land, 
round Cape Palmas to the eastern parts of the Gulf of Guinea. 
The breadth of this current abreast of Cape Palmas varies with 
the season, and has been found as much as 180 miles; but, in 
its subsequent course to the eastward, it enlarges to nearly 
300, and occupies the whole space between the land on one 
side, and the equatorial current running in an opposite direc¬ 
tion on the other; the velocity abreast of Cape Palmas and 
Cape Three Points, and in the vicinity of the land, was in May, 
about two knots an hour; and further to the eastward, where 
the Pheasant crossed its breadth from Ca[)e Formosa to St. 
Thomas, and where its velocity had been much diminished by 
the dissipation of its waters, it w'as found still to preserve a 
general rate of rather less than a mile an hour; and a direc¬ 
tion, a few degrees to the southward of east. Between Cape 
Three Points and Lagos, the observations were suspended in 
consequence of the greater part of the officers and men being 
absent in the boats, examining merchant-vessels anchored on 
the coast, and suspected of being engaged in the trade in 
slaves. TJie little effect of the current experienced between 
the 8di and Oth of May, was occasioned by th4f slack water in 
the Lagos bight, from which the Pheasant did not re-enter 
the fair stream until the morning of the 9th. There appears 
to have been a southerly deflection between the 10th and 11th, 
for which no very obvious reason presents itself. The general 
temperature of the stream in the mid-channel in the Gulf of 
Guinea, in April and May, exceeds 84 degrees, diminishing 
to 82 and 83 on its southern border, where it is in contact 
with the colder water of the equatorial current; and occasion¬ 
ally to 79°, and frequently to between 79° and 81°*5, on its 
northern side, in the proximity of land. 

In the passage from the coast of Africa to the Island of 
Ascension, the Pheasant appears to have entered the equatorial 
current, almost immediately after her departure from the en¬ 
trance of the River Gaboon; as she w’as decidedly under its 
influence when passing the southern extremity of the island of 
St. Thomas. This current is formed by the drift-water im¬ 
pelled by the trade-winds in the southern Atlantic (which in 
the neighbourhood of the continent of Africa are very much 
southwardly) towards the eastern part or head of the Gulf 
of Guinea; where, being opposed by the w'aters brought to 
the same spot by the Guinea current, the drift-water streams 
off in the direction of the equator, and principally on its southern 
side; and being continually fed in its western progress by the 
drift from the S.E. (becoming more and more inclined to the 
meridian, as the influence of the continent db the regular di- 
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rection of the trade-wind lessens from distance) the stream 
pursues its course quite across the Atlantic to the continent of 
South America, wliere one portion of it proceeds along the 
northern const of Brazil to the Caribbean Sea and Gulf of 
Mexico, and contributes in part to raise the level of those 
seas, and thus to lay the foundation of the Gulf-stream. 

The Pheasant’s voyages from the coast of Africa, succes¬ 
sively to Ascension, Bahia, Pernambuco, Maranham, Trinidad, 
and Jamaica, were performed principally in the current, the 
origin and prt)gress of which have been thus stated. 

The equatorial current is not usually met with so far to the 
northward, at its commencement on the coast of Africa, as it 
was found by the Pheasant in the month of June: but it is 
pn)bable that at the season when the trade-winds are strongest, 
and a})proacli nearest the eijuator, the drift-w’ater may be im- 
})elled into a more northern })arallel than at other seasons, 
before the opposition to its direct course becomes so strong 
as to occasion it to stream off to the westward. Its more usual 
northern limit, in the meridian of the Island of St. Thomas, 
is considered by Major Rennell to be in the second or third 
degree of south latitude The direction of the stream was 
as nearly west as could be inferred from the observations, and 
its rapidity between the meridians of east, and 7y west, 
averaged forty miles a-day. We aj)pear to have passed out of 
the stream on tlie 22d of June in latitude 5° + , S., and longi¬ 
tude 8°-f, W., into the drift current from the S.E., which 
contributes to its supply and to preserve its velocity across 
the Atlantic; it may be seen that the drift-water was pressing 
on the southern border of the stream with a force of 16 and 
18 miles in 24 hours, in a direction oblique to and accelera¬ 
tive of its course. 

In the passage between the River Gaboon & Ascension, being 
a <lisUince of 1400 geographical miles, the Pheasant was aided 
by the current above 300 miles, in the direction of her course. 

In consequence of the soutliing of the trade-wdnd in tlie 
vicinity of the continent of Africa, the water impelled before 
it, which forms the commencement of the Equatorial stream, 
arrives from a more remote southern parallel, and is therefore 
of a colder temperature than the drift-water which successively 
falls into it from the S.E., impelled more obliquely to the me¬ 
ridian, and consequently arriving from latitudes less distant 
from the equator. Thus the teinjierature of the stream varied 
from 72'’‘5 to 74°, whilst that of the drift-current was 77‘-’*,5 
and 78°. But the more important distinction, both in amount 
and in utility in navigation, is between the waters of the lOcjua- 
torial and of tlie Guinea currents. 'Phese exhibit the reinark- 
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able pheenomenon of parallel streams, in contact with each 
other, flowi^ with great velocityv in opposite directions, and 
having a difference of temperature amounting to 10 and 12 
degrees. Their courses continue thus parallel to each other 
and to the land for above a thousand miles; and according as 
a vessel, wishing to proceed along the coast in either direc¬ 
tion, is placed in one or the other current, will her progress 
be aided from forty to fifty miles a-day, or retarded to the same 
amount: the practical advantage, therefore, derivable from 
the difference of temperature, in enabling vessels to discrimi¬ 
nate at all times in which current they are situated, is as great 
as it is obvious'^. 

The 

* The occasional advance of the cold water of the Equatorial current to 
the island of St. Thomas, may assist in explaining an apparent peculiarity in 
the climate of that island, when compared with the climate of the coast of 
Western Africa generally. At all the British possessions,from the Gambia in 
13° north latitude to the forts on the Gold Coast, June, July and August, arc 
accounted the unhealthy months; whilst at St. Thonias, on the contrary, 
they are the most healthy in the year to Europeans, although they arc not 
so to the Negroes, who suffer much from colds and rheumatism during their 
continuance. It has been seen, that the water of the Equatorial current is from 
10 to 12 degrees colder than that of the Gulf of Guinea,and that its northern 
border, which at other seasons passes the meridian of St. Thomas at a di¬ 
stance from 120 to 180 miles south of its southern extremity, was found in 
June in contact, or very nearly so, with the island itself; and it is nut im¬ 
probable, from a consideration of the causes which occasion its advance 
towards the equator when the sun is in the northern signs, that in July it 
may extend so far, as even to include the whole island within its limits. 

The temperature of the air is known to be immediately dependent on 
that of the surface-water of the sea, and to he iriHucnccd nearly to the full 
extent of any alteration that may take place therein. In crossing the Gulf 
of Guinea from Cape Formosa to St.Thoinas, the air over the surface of the 
Guinea current, observed in the shade and to windward, at sunrise, noon, 
and sunset, averaged 81°-5, the extremes being 711° and 83°’5; whilst in 
the passage from the river Gaboon to Ascension, over the Equatorial cur¬ 
rent, the air averaged only 74°, the extremes being from 73°*5 to 74°'5; a 
part of the passage being, moreover, on the very edge of the two currents, 
and within sight of St.Thomas. The vicinity of the Equatorial current, there¬ 
fore, when the sun is in the northern signs, cannot fail materially to in¬ 
fluence the temperature of the island (particularly as the wind is always 
from the south), and thus to aflect its climate. Situated on the equator, 
St. Thomas has naturally two cold seasons, or winters, in the year, the sun 
being equally distant in June and in December; but in June, July and 
August, IS superadded the influence of the surface water of the ocean se¬ 
veral degrees colder than in November, December, and January; rendering 
the months of June, July and August, pre-eminently the winter of St. 
Thomas; in which the natives complain of colds and rheumatism, and the 
health of Europeans is less affected than at other seasons, because the 
climate is then less dissimilar than usual to their own. 

The comparative unhcalthincss of Princess Island to St. Thomas, and of 
lK)th to Annabona, as the residence of Euroi)cnns, has been frequently and 
purttcuJarJjrnoticed hy Portuguese authorities, and h universally recognized at 
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The voyage from Ascension to Baliia commenced in the 
continuation of the same drift-current from the S.E. in which 
the latter part of the passage to Ascension was performed; but 
on the 13th of July, the Pheasant appears to have re-entered 
the southern bortler of the Equatorial current, in tlie longitude 
of 22^ W., and latitude of 10| S. The evidence of many 
voyages in different years, the journals of which have been 
submitted to Major llennell’s examination, have led him to 
the conclusion, that it is the ordinary course of that stream, 
to divide into two branches about the twenty-third degree of 
west longitude: the northern portion flowing in a norui-west 
direction, and diffusing its waters in the basin of the Atlantic; 
and the southern, which is the largest portion, proceeding in 
a direction to tlie southward of west, until it reaches the coast 


IMnce’s Island and at St. I'lioinas. It may be a sufficient explanation to re- 
niark, that Annabonais always surrounded by theEquatorial current; Prince’i 
Island always by the Guinea current; and that the position of St. Thcma 
is intermediate, and its climate is occasionally influenced by both. In tro* 
pical climates a very few degrees of temperature constitute an essentia 
difference in the feelings of the natives, and in the health of Europeans. 

The point of deposition varied over the differently-heated surfaces of 
water, in correspondence with the difference in the temperature of the air; 
so that, although the quantity of moisture was diminished in the colder air 
over the Equatorial current, the proportion of the quantity to that which 
would have been required for repletion, was as nearly as possible the same 
as over the Guinea current, being on the average 84°*5 parts in 100° in 
both instances. The air, therefore, was equally moist over the Equatorial 
as over the Guinea current, although in the one case the weight of vapour 
in a cubic foot (derived from the averages) was 10 grains, and in the other 
7’93 gniins only. 'I'hc cold air incumbent on the Equatorial stream, being 
borne by tlie south winil over the surface of the Guinea current, caused 
the deposition, w'hich generally obscured the horizon to the north of St. 
'riiomas, during the pendulum observations; and which fell, as we undei^ 
stood, in hcav> rain in the offing. The quantity ol‘vapour iii the atmosphere 
over tfic island being less than that over the nearly surrounding water of 
the Guinea current (an effect of the high land of which the island consists), 
no deposition took j)lace on the island itself. The hygrometer indicated 
the temperature of its superincumbent vapour to be between the extremes 
of 71° end 74°'5, observed three times a-day between the 26th of May and 
the 12th of June. TJie range in the Gulf of Guinea was from 76° to 80°. 

It is worthy of notice to what little distance the colder air, impelled by 
tlic constant south wind, attained over the Guinea current before it be¬ 
came itself heated by the condensation of the vapour of higher consti¬ 
tuent temperature. The great bodies of the air and of the vapour over the 
respective currents, though so tlissimilar in temperature, were as little af¬ 
fected by their contiguity, as the surface waters of the currents themselves. 
By their mutual and opposite action, the air in condensing and thus reducing 
the temperature of tlie vapour, and the heat liberated in the condensation 
of the vajioiir in raising that of the air, the mixture speedily destroyed the 
differences; ami the effects of the contiguity were thus limited to a very 
few miles within the border oi’eillier stream. 
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of the continent of South America; where it is again sub¬ 
divided by the projecting part of t}ie coast between Cape St 
Roque and Cape St Augustin, the northern branch coasting 
the north of Brazil and Guiana to the West Indies, and the 
southern branch proceeding down the eastern side of tli« con¬ 
tinent towards Terra del Fuego. The Pheasant’s experience 
corresponded in all respects with this general view. The di¬ 
rection of the southern part of the Equatorial stream, into 
which she entered on the 13th of July, became gradually more 
and more to the southward of west on approaching the con¬ 
tinent; being due west between the longitudes of 22^4 and 26°; 
S. 82 W. between 26° and 29°; and S. 71 W. between 29° 
and 33°; and the apparent set between the noons of the 16th 
and 17th of July is obviously compoundetl of the influence of 
the Equatoriiil stream (then probablj' become still more south¬ 
wardly) during the first part of the twenty-four hours, and of 
the northerly current, during the latter part, which the obser¬ 
vations between Bahia and Pernambuco show to prevail in the 
vicinity of the coast incliuled betw'eeii those stations. The 
Pheasant may, therefore, be considered to have crossed the 
whole breadth of the branch of the stream which proceeds to 
the S.W., by having passed out on its western side between 
the longitudes of 33° and 36°, and to have ascertained its ge¬ 
neral velocity to have exceeded half a mile an hour, by the 
according observations of the 14th, 15th, and 16th of July. 

From Pernambuco to Cape St. Rocpie, the northerly cur¬ 
rent rapidly accelerated, until in passing the Cape it may be 
considered that the Pheasant ha<l entered the full stream of 
the other branch of the Equatorial current; namely, of the one 
which pursues its way along the northern coast of Brazil and 
Guiana to the West Indies. 

Between the noons of the 16th and 17th, she was set 44*5 to 
the north, and 42*5 to the west, making a general effect in the 
twenty'-fourhoursof N.44W.,62milcs; butas shedid not round 
Cape St. Roque until midnight, the course having been altered 
for that purpose at half-past eleven P.M., it must be understood 
that the direction of the current was probably more northerly in 
the first part of the interval, and more westerly in the latter 
part, than the general effect; and that the velocity may in like 
manner have been less than the rate of 62 miles to the south 
of Cape St. Roque, and more than that amount after passing 
the Cape. The purpose of stopping at Maranham, obliged 
the Pheasant to draw nearer the land on the following clay, 
than would have been expedient, had she been bound direct 
to the West Indies, and been desirous of preserving the full 
advantage of the current in her favour; on es^amiiiation of the 
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tabular results) it will be obvious, that by thus nearing the 
land) she quitted the full strength of the stream, and that she 
did not re-enter it again until the day after her departure from 
Maranham, when it was found to be running with the asto¬ 
nishing rapidity of ninety-nine miles in twenty-four hours. It 
may also be seen, that although in the space comprised be¬ 
tween the direct course of the stream from Cape St. Roque 
to the West Indies, and the coast of Brazil, the velocity pro¬ 
gressively diminished on approaching the land, no counter- 
current was found to take place, but tlie westerly direction was 
still maintained, though at the reduced rate of less than half 
a-mile an hour, when very near the land. It may be attri¬ 
buted to the rapidity with which the water is thus swept along 
the shore, that no change is perceptible in its temperature, on 
approaching a coast which is so remarkably shallow, as to 
have not more than seventeen fathoms water at thirty-six miles 
in* the offing. 

At 10 A.M. on the 10th of September, whilst proceeding 
in the full strength of the current, exceeding as already noticed 
four knots an hour, a sudden and very great discoloration in 
the surface water a-head was reported from the mast-head, 
and from the very rapid progress which the ship was making 
was almost iininediately afterwai*ds visible from the deck. Her 
position in 08' north latitude, and 50° 28' west longitude, 
both known by observation, sufficiently apprised us that the dis¬ 
coloured water which we were approaching could be no other 
than the stream of the river Amazon, preserving its original 
impulse at a distance of not less than 300 miles from the 
mouth of the river, and its waters being not yet wholly mingled 
with those of the ocean of greater specific gravity over the 
surface of which it had pursued its course. 

We had just time to secure some of the blue water of the 
ocean for subsequent examination, and to ascertain its tem¬ 
perature, before we crossed the line of its separation from the 
river-water, the division being as distinctly preserved as if 
they had been different fluids. 

The direction of the line of separation was N.W. by N., 
rather northerly; great numbers of gelatinous marine animals, 
species of the genus JPki/salia, were floating on the edge of the 
river-water, and many birds were fishing apparently on both 
sides of the boundary. 

The temperature of the ocean-water was 81°*1, and of the 
river-water 81°*8, both within a short dishince of the division 
line; the specifle gravity of the former was 1 *0262, and of the 
latter 1*0204, distilled water being unity: the ocean-water 
had also been found 81° at 7 A.M. on the same morning. 

At 
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At noon, having advanced considerably within die boundary, 
so that it was no loiiger in sight from the ship, the si^ecific 
gravity of the surface water was 1*0185, and its temperature 
81 ®* 8 . ‘ ‘ 

Being desirous of ascertaining the depth at which the water 
of the ocean would be found unmixed with the river-water, 
Dr. Marcefs veiry simple .anc^tfait^d apparatus was em¬ 
ployed to bring up water the specific gra¬ 

vity of which j>roved 1 * 02629 "die DaR|^H|||f then sent down 
a second time to twenty»on&&thoms.j||L^HB[i'depth the spe¬ 
cific gravi^ was also 1*0262, limitmi[Hrdepth of any ad¬ 
mixture of the fresh water to less ihSrl2fi feet. Its super¬ 
ficial was further evinced by the ^Idur^f the water in the 
ship^ wake, vdilch was much more l^ludf than that of the 
ff^eral curface. ^he temperature of the waler- from fitly 
mravoms was 77°*2l, Imd fiponv twenty-one fathoms, *§0°*5; we 
had no bottom vdt^ ** ^ 

From noon on.''4lte A.M. on the 10th, we had 

found the currenf of llie ocean running with an average velo¬ 
city of four hnots in a direction N. 54° W. ; the ship’s true 
course had bf^, very nearly N. 45° W. ; the division line of 
the streams traded about N. 33° W. It was obvious, by the 
general appearance of the respective surfaces, that the current 
of the river-w ater was runnilib with considerable rapidity in a 
direction inclined to that of me ocean, and nearly coinciding 
with the line which marked their separation; the ship’s course 
was therefore altered a point westerly. During the afternoon 
of the 10th, and morning of the 11th, the colour and ^ecific 
gravity of the surface-water indicated that we continueitin the 
river-sti'eam; but that it was becoming latterly more and 
more mixed with the sea-watet'*’ At noon, in latitude 7° 01', 
and longitude 52° 38'*5, the specific gravity was 1*0248, tem¬ 
perature 81 °*5; alid from twenty fathoms, 1*0262. Between 
noon on the 10th, and noon on the 11th. the ship w'as set 
N. 38° W., sixty-eight miles, or rather less than three miles 
an hour; which may, therefore, be considered the general 
direction and rate at which the water of the Amazon was pro¬ 
ceeding at the distance of 300 miles and upwards from its 
natural banks. The original impulse at its discharge into the 
ocean is to the eastward of north; so much, therefore, had its 
course been deflected, by having to sustoin the Continual pres¬ 
sure of the current of the ocean on its eastern side. As the 
initial velocity must have greatly exceeded that which it had 
preserved after a course of 300 miles, and as the force of the 
current which presses on it is much less in the neighbour¬ 
hood of the land, than it subsequently becopnes, it is probable 

that 
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that tlie deflection may have been scarcely sensible in the 
early pait of the course, but mi|ch more rapid latterly than 
would'be due to the whole effect divided by the distance; and 
that a further deflection of the 16 degrees, which measured 
the inclination of the streama/where the Pheasdnt crossed the 
division-line, might not require much more distance for its 
accomplishment; whenA^^e course of the streams being pa¬ 
rallel, the obstade to tbe^^^^ioQ of the river-y^ter on its 
eastern side woul^J||&l|lmiH the marked line of the 

separation of thegradually cease to exist. In 
the early part cMM^iver’s marine course, as it may be 
termed, and where||HH^ce of die current of the ocean is 
cgmparatively wealq^K ^eater obliquity of its direction may 
compensate for its yrant m force, in enacding it to oppose the 
diffusion of the ri^r-^atOT, On the westerif side the fresh 
water is sradnally and insensibly lost in that of th^sea; ,at 
noon on^e 12th, tlie specific gravity of thcsurface-water was 
1*0253, in ladtude 7° 05', 

The effect which the stream'Of Atab^ons produces on 
the current of the ocean in thus crossing* ifs course, is to ad^ 
cumulate the water brought by the Kquatorial qdrren^ until 
it streams off witii a rapidity which gradually deflects, and 
ultimately overpowers the obstacle, which ^^oses its more 
regular flow; it is to the accumulation from this cause, that 
the partial velocity of ninety-nioc miles in twenty-four hours, 
much exceeding the average rate of the branch of the Equa¬ 
torial cm rent betvveen Cape St. Roque and the West Indies, 
is to be attriU^tted. The southern oorder of the current is 
also removed by it to a distance from the land, leaving a space 
of the 4|K:ean, bounded by the river-water on the east, the land 
on the ^outh, and the Equatorial current on the north, which 
is occupied by irregular streailns of various and uncertain 
strength and direction, as shown by the Pheasant’s experience 
between the 11th and the 14th of September. It is desirable 
that vessels bound from the Brazils to the West Indies should, 
therefore, keep well ofl’ the land of Guiana, in order to pre¬ 
serve the strengdi of the Equatorial current in their favour; 
whilst others, endeavouring to make a passage along the coast 
to the eastward, should be especially cautious to keep in the 
space within the current. The Pheasant re-entered the cur¬ 
rent about the eighth degree of latitude, and in the fifty-seventh* 
of longitude, and was subsequently indebted to its influence, 
between two miles and two miles and a half an hour, until her 
arrival in the Gulf of Paria *. The 

* III the from Maranham to the West Indies, and in crossing 

the mouth of one of the largest rivers of the globe, the hygrometrical state 
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The observations in the passage from Trinidad to Jamaica, 
indicate a ^neral set of the surface-water across the Caribbean 
sea towards the Gulf of Mexico, averaging about sixteen miles 
in each twenty-four hours. The northerly inflexion, on ap¬ 
proaching Jamaica, was occasioned by tiie indraft between 
Cape Tibiiron and Point Morant. 

From Jamaica to the Havannah the Pheasant was engaged 
in conducting a convoy, which obliged a suspension of the 
observations. 

In crossing the Caribbean sea from Trinidad to Jamaica, be¬ 
tween the 9tn and 17th of October, the temperature of the sur¬ 
face-water, observed always at 8 A.M.,and occasionally at other 
hours, was never less than 82°*8, nor more than 83°; betw'een 
Jamaica and Grand Cayman, on the 10th and 11th of No¬ 
vember, the minimum was 83°, and the maximum at 3 P.M., 
83°*8'; from the Cayman Islands to the entrance into the Gulf 
of Mexico, between Yucatan and Cuba, and in the open part 
of the Gulf itself, the surface varied from 82° to 82°*5 *; but 

on 

of the atmosphere was the subject of very frequent and careful observation 
on each- day; no effect of the river, however, on tlic state of the aqueous 
vapour was perceptible; the point of deposition varied only between 72®'5 
and 74°, and the air between 79° ana 82°, the higher temperatures of 
both taking place when wc had arrived abreast of Surinam, and the sur¬ 
face water had increased to 8.*1°. In the Gulf of Paria, where the general 
temperature of the surface is raised tb by the admixture of the heated 

water from the smaller branches of the Orinoco, the air was further aug¬ 
mented to 84°, and the point of deposition to 75°'5 Between Point Ga- 
leotta and Port Spain, wc crosseil the stream of one of the branches of 
the Orinoco, the temperature of which was 85°’5, and the specific gravity 
not more than 1-00G4; the general surface of the Gulf being 1*0204. 

* The particular observations were as follows, and arc accompanied by 
the temperatures of the air, and of the point of deposition, obsen'ed at the 
same hours. 
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on approaching Havannah, on the morning of the 18th, we 
were apprised, oy the colder temperature of 80°*5, that during 
the preceding night we had entered the current, which de* 
scends from the northern shores of the Gulf of Mexico along 
the coast of Florida; and forms the head of the gulf-stream. 

' In the subsequent passage from Havannah to the Straits of 
Bahama, on the 27tn, 28tTi, and 29th of November, we crossed 
the narrow sea formed by the northern shore of Cuba and 
the Florida reefs, in which the waters of the stream are com¬ 
prised, previously to their discharge into the Atlantic: the 
surface-water in this passage varied from 80°*5 to 80°*7, which 
may therefore be considered as the initial temperature of the 
gulf-stream towards the end of November. The strait be¬ 
tween the Bahamas and the eastern side of Florida, which 
forms the outlet of the stream, is rather less than 200 miles 
in length, and from 33 miles at the narrowest part of the 
water-way, to 50 miles at the widest, in breadth. The Phea- 
.saiit was at the southern extremity of the strait at noon on the 
29th, and at the northern extremity at noon on the 30th, with 

The light rain which fell on the afternoon of the 14th qC November, in 
the passage between Jamaica and Havannah, was a precipitation from an 
height above the earth’s surface, as the air near the surface was very far 
from being replete with moisture at the time. It was produced by the 
commencement of a wind from the N.E. (the same, I believe, which is 
called at Havannah, el Kortc), which almost instantly lowered the tem¬ 
perature of the air two degrees at the surface, and of course correspondingly 
in its ascending progression, whilst the dew-point and its progression re¬ 
mained unaltered. The height, therefore, at which the temperatures of the 
air and vapour woulil coincide by reason of the difibrence in their respec¬ 
tive ratios of cooling, would at once descend u space equivalent to that 
required to diminish the temperature of the air two degrees in its ascending 
progression, and a precipitation would take place throughout that space too 
copious to be altogether rc-dissolved by falling into a warmer atmosphere; 
and thus some portion of it would reach the surface, forming the light rain - 
which we experienced. It was not, however, of long continuance, the su¬ 
perfluous moisture being disposed of, and the atmosphere speedily adapting 
Itself to the new order of circumstances, by the processes which have been 
so well pointed out by Mr. Danieii, in his essay on the habitudes of au at¬ 
mosphere of permanently elastic fluid mixed with aqueous vapour. 

1 am not able to assign with confldeiice the cause of the surface-water 
being only 80° on the morning of the 15th; but I suspect that it evidenced 
the presence of a thread of the current which descends from the northern 
shores of the Gulf of Mexico along the coast of Florida j and of which 
a small portion from the western border is sometimes turned to the west¬ 
ward by the northern coast of Cuba on which it impinges, and takes a 
course towards Cape St. Antonio. The charge of a convoy in a sea so 
much infested with pirates, was incompatible with the measures which 
would have been necessary to have ascertained, more particularly, the cause 
of the decrease in temperature of the surface-water. 

3 I 2 good 



436 Capt. Sabine on the Velocity and Tempei'ature, 

good observations of the latitude on both days, and with espe¬ 
cial care given to the intermediate reckoning. The rate of 
three miles an hour (or more exactly seventy miles in twenty- 
fojiir hours) may, therefore, be regarded with confidence as 
the initial velocity of the gulf-stream at that period. 

The maximum of its temperature in the strait was 80°*8, 
and the minimum observed 80®*5; but the Pheasant did not 
approach the shore on either side, where the surface is known 
to be colder by reason of the vicinity of land. 

The diminution in the rapidity of the stream on the 1st, 
2d, and 8rd of December, is the consequence of its expansion 
after the outfall into the Atlantic; it is probable, however, 
that oti neither of the three days was the Pheasant in the full 
strength of the current, being nearer the inner border, where 
the velocity is checked, and the waters accumulated, by the 
direction of the coast of America between Charleston and 
Cape Hatteras; the consequence of the accumulation is seen 
in the increased rate on the 2d and 3rd, in comparison with 
that on the 1st of December; and in the very remarkable 
circumstance, that after passing Cape Hatteras, the velocity 
experienced.^etween the 3rd and the 5th of December was 
actually greater than the initial velocity at the outlet, being 
3*2 miles an hour on the average of the forty-eight hours, or 
seventy-seven miles in each twenty-four hours; and was, 
doubtless, considerably greater than the average during a 
part of the time. 'I'lie accumulation of the water of the stream 
in the neighbourhootl {>f Cape Hatteras, to such an extent as 
to occasion it to flow off with even greater rapidity than on 
its dUcharge into the ocean from the Gulf of Florida, is a 
fiict which I believe had not been previously observed, but 
which may be exj)lained by a brief notice of the different 
states, at different seasons, of the current, and of the ocean 
through which it pursues its course. In the summer months, 
the stream issues from the outlet with a velocity nearly one- 
third greater than at the period of the Pheasant’s voyage; its 
original northerly direction, received from the Bahama chan¬ 
nel, is turned considerably to the eastward of north (about 
N. 50" E.) by the coasts of Georgia andSouth Carolina,in which 
new direction it passes Cape Hatteras, and pursues an unob- 
I 'structed course, until it impinges upon the St. George’s bank 
to the eastward of Nantucket, by which it is turned still more 
to the eastward: but as it strikes the bank very obliquely, it 
is deflected w'ithout material accumulation of its water, or in¬ 
crease of velocity. The St. George’s bank is the Inst obstruc¬ 
tion that the stream encounters, as it never afterwards np- 
''j proaches 
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proaches land. There is, therefore, no accumulation in the 
summer months in the neighbourhood of Cape Hatteras; but 
on. the contrary, the western border of the stream expands 
into the great bay between Cape Hatteras and Nantucket, and 
occasions a diminution rather than an increase in the velocity 
at the surface; accordingly it is found that the force originally 
communicated at the outlet is progressively diminished from 
above eighty miles in twenty-four hours in the first 180 miles 
after its discharge into the Atlantic, usually to less than seventy 
miles when abreast of Cape Hatteras. 

On the approach of whiter, the disparity in the general level 
of the Gulf of Mexico and the Atlantic, is diminished by the 
reduction in the level of die Gulf, and the impulse communi¬ 
cated to the stream at its fall into the Atlantic is proportion- 
ably lessened. At that season, also, an alteration takes place 
in the level of the part of the ocean towards which the course 
of the stream is directed. The heavy autumnal gales from 
the north and north-east impel before them the superficial 
waters of the nordi-western Adantic into the space comprised 
between the coast of America and the gulf>stream; this space/ 
which is of considerable width between Cape Race in New¬ 
foundland and the northern border of the streaill^<-narrows to¬ 
wards the westward, and has no oudet; the drift water conse¬ 
quently accumulates, and presses wholly against the northern 
and western borders of the current, and by raising the usual 
level t)f the ocean, prevents the surface-water of die stream 
from reaching the Nantucket and St. George*s banks, and 
opposes the expansion of the western border into the reces¬ 
sion of the coast of the continent between Cape Hatteras and 
Nantucket; the accumulation of the gulf-water is thus occa¬ 
sioned, which streams off to the nordi-east with the augmented 
velocity experienced by the Pheasant between the 3d and 5th 
of December. It is probable that the occasional effects thus 
noticed are very superficial, anti that the great body of the 
water which issues from the Gulf of Florida, and is of consi¬ 
derable depth, is governed, both in direction and velocity, 
solely by the original impulse, and the banks on which it im¬ 
pinges; but navigation is more immediately concerned with 
the surface-current only. 

On the 5th of December, between 10 A.M. and noon, the 
Pheasant quitted the gulf-stream, passing out on its northern 
side. At 8^ A.M. she was in longitude by observation 72° 25' 
W., and in latitude, deduced from the subsequent noon, 36° 
14'; the temperature of the surface-water was 74°, and of the 
air 60°*5. At 10 A.M., tlie temperatures being still the same, 
the depression of the horizon, observed with a dip-sector from 

the 
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the Pheasant’s gangway, where the height of the eye was 15 
feet 3 inches iwove the sea, was 4' 56"‘6, being an excess of 
1' OS^^'G above the usual computed and tabular depression. 

On repeating the observations at noon, it was found that a 
change of great magnitude had taken place intermediately; 
^e horizon, viewed from the same height, making an angle 
on the second occasion, of only 3' 36"’6 with the horizontal 
line passing thrbugh the eye. As the ship was in both in¬ 
stances very steady, and the horizons perfectly clear, the ob¬ 
servations were decided and certain ; and tlie utmost error of 
which either might be suspected could not be more than 5''. 
So great an alteration in the refractive quality of the atmo¬ 
sphere led to the immediate suspicion, that the temperature 
of the surface-water of the sea must also have greatly altered, 
and that we must have passed from the warm water of the 
stream into the colder surface of the general ocean. This 
suspicion was confirmed on trial, the temperature having fallen 
from 74° at 10 A.M. to 62°*4 at noon, being a difference of 
11°*6. As a measure of precaution on such a sudden and 

f reat decrease. Captain Clavering immediately sounded, but 
ad no bottom with 120 fathoms: the tcm})crature at 110 fa¬ 
thoms, incBl^ted by a register-thermometer attached to the 
line above the lead, was 51 °’5. The distance from the nearest 
banks noticed in the charts was sixty-five miles. 

The northern boundary of the stream, where we had thus 
quitted it, was between the latitudes of 36° 26' and 36° 38', 
and in the meridian of 72° 30' W. The surface-water on which 
we entered w'as in motion to the westward, at the average 
rate of sixteen miles, experienced in the following twenty-four 
hours, and generally to the west and south-west between the 
northern side of the stream, and the banks on the coast of 
Maryland. This motion may be more properly characterized 
as a drift-current, occasioned by the prevalence and strength 
of recent northerly gales, than as a counter'Current. In ap¬ 
proaching the banks, the surface-water at 8 A.M. and at noon 
on the 7th of December was 59°’5; at 3 P.M. it Iiad fallen 
to 54°'2, on which we immediately sounded and found bottom 
in thirty-three fathoms: on the following morning in thirty 
fathoms, the surface was 53°*5, and at 8 A.M. on the 9th in 
twelve fathoms, but still with no land in sight (being twenty 
miles off the coast) 49°*5. In the afternoon of the same daj', 
when about two miles distant from Sandy Hook, the water 
had finally lowered to 45°. Thus in a space of the ocean 
scarcely exceeding 200 miles in direct distance, we found the 
heat of the surface progressively diminished from 74° to 45°. 
On a general review of the influence of the currents which 

have 
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have been thus particularized, on the Pheasant’s progress in 
her voyage commencing at Sierra Leone, and terminating at 
New York, it may be seen, that she was indebted to their aid 
on the balance of the whole account, and in the direction of 
her course from port to port, not less than 1600 geographical 
miles, the whole distance being under 9000 miles; aftbrding a 
verj" striking exemplification of tlie importance of a correct 
knowledge of the currents of the ocean to persons engaged in 
its navigation; and consequently of the value of the informa¬ 
tion, in the acquisition and arrangement of which Major Ren- 
nell has passed the later years of his most useful life. The 
publication of the charts of the currents in the most frequented 
parts of the ocean, which he has prepared with his accustomed 
and well-known indefatigable assiduity, and strict adherence 
to the evidence of facts,—as soon as he shall deem them suf¬ 
ficiently complete for the j^ublic guidance,—will be a most im¬ 
portant service rendered to practical navigation. 


LXIII. Notice reJatin<r to the Theory of the Equilibrium of 
Fluids. By J. Ivory, Esq. M.A. F.R.E. 

To the Editor (f the Philosophical Magazine and Journal. 
Sir, 

-A S I find that what I Inivc written on the equilibrium of 
fluids is misrepresented on some occasions, 1 must beg 
leave to occupy a small space in your Journal, in stating C{)r- 
rectly the points I have endeavoured to establish. 

In the Philosophical Transactions for 1824, and in the pages 
of your Journal, I have treated specially of a homogeneous 
fluid. The equilibrium in this case, according to what is laiil 
down in all the ijooks, is contained in a single law; namely, 
that the gravitation at the outer surface be directed inward at 
right angles to that surface, at the same time that the diffe¬ 
rential equation is integrable without supposing any relation 
between the coordinates. That this is a correct account of 
the receivetl theory I need only cite the Mccanique CHcsUy 
Liv. 1"*®. Nos. 17 and 34. Liv. 3*"®. No. 22. No condition is 
required with respect to the interior of the fluid, and the rea¬ 
son is expressly given. Comma on pent dans Vinterieur dHune 
masse homogene^ prendre telles couches que Von veutf pour 
couches de densile constante; la seconde des deux conditions pre- 
cedentes de Vequilibre, est toujours satifaite, et il suffU pour 
Vequilibrey que la premiere soil remplie; dest^a-'dire que la re- 
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ndtante de touies les forces qui animent chaque molecule de la 
surface exterieure^ soit perpendicula^'a d cette surface* — Mec. 
Cel, Liv. S™*. Wo. 22. Having now described accurately the 
received theory of the equilibriuma homogeneous fluid, I 
have next to add, that 1 foimd it defective and insufflcient. 
The defect arises from neglecting to consider the level strata 
in the interior of the mass. These strata are derived from 
the equation of the outer surface In the same manner in a 
homogeneous fluid as -in one of variables density. Their ma¬ 
thematical dcflnition is the same -in both cases, although the 
physical distinction arising from uiflerence of density which 
obtains in one case is lost in the other. They are not more 
arbitraiy when the fluid is homogeneous than when its density 
varies from one stratum to another. Viewing the matter in 
this light, 1 supplied Ute defect of the received theory in two 
different ways; First, by the principle that every level stratum 
attracts a particle in tne inside with equal force in opposite 
directions: Secondly, by this other principle or theorem, If 
a homogeneousfluid body revolving about an axis, be in equili- 
brio by the attraction of its particles in the inverse proportion 
of the squarpoj" the distance; any other mass of the same fluid 
having a similar figure and revolving voith the same rotatory 
velocity about an axis similarly placed, voill likewise be in equi- 
librio, supposing that its particles attract one another by the 
same law. 

The second principle is susceptible of a very clear demon¬ 
stration, to which no objection can be made. If we take any 
two particles placed alike in the two bodies, the attractive and 
centrifugal forJfes^ill have the same invariable proportion; 
namely, that of dimensions of the bodies. Thus the 

forces that acf fPllphe particles of one body, are all aug¬ 
mented, or all dimi^hed, in the same constant ratio in the 
other body; wherefore if there be an equilibrium in one case, 
there must likewise be an equilibrium in the othef case. Hence 
it is easy to deduce, that when a mass of a homogeneous fluid 
is in equilibrio, all the level surfaces must be similar to one 
another; and this is sufficient to determine d priori the flgure 
which the body will assume. 

With regard to the first principle, I reasoned in the manner 
tbllowing. The pressure which any exterior level stratum 
exerts upon the fluid below it, must be perpendicular to the 
separating surface. But this pressure is the effect of two di¬ 
stinct causes. One is the combined effect of the attraction of 
the interior matter and the centrifugal force, which two forces 
constitute the gravitation at the separating surface; the other 
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is tite atlrnction uf the stratum upon the. interior matter. Now- 
it is a mathematical prgpert^ of the level surfaces, that the 
gravitation at any such surface causes an exltrior level stra¬ 
tum in contact with it to pres.s perpendicularly upon the in¬ 
terior fluid; whence it "finlows that the attraction of ihe ex¬ 
terior matter upon the interior fluid must likewise cause a 
pressure perpendicular.to the separating surface. The interior 
fluid nnist therefore, be in equilibrio by the attraction of the 
exterior stratum; wluch can happen omjr because every par¬ 
ticle of the interior fluid Is purged equally in opposite directions 
by the attraction of the stratum. It will be allowed that the 
equilibrium in que.stion is a necessary consequence of the 
cause assigned; and when we consider that any particle within 
the stratum, is on every side urged outward by the attraction, 
it seems impossible not to admit the soundness of the principle. 
It must be recollected that, in all this, we are here speaking 
only of a homogeneoii.s fluid; and we may even confine our 
.attention to the equilibrium of such a fluid acted upon by the 
attraction of its particle.s in the inverse proportion of the square 
of the distance and by a centrifugal force. In this view there 
is no doubt of the truth of the first principle, for it is easily 
deduced from the second. Either of them is siiflSfcient to de¬ 
termine the figure of equilibrium d priori, and they prove that 
it can only be an oblate elliptical sjiheroid. 

It is a great mistake to suppose that it is intended to ad¬ 
vance any thing in opposition to the general equation of equi¬ 
librium, in w'liich all the forces in action are taken into ac¬ 
count. But that general equation will not||ff1^.to particular 
problems without some modifications which itTs necessary to 
investigate. . * 

It is of great consequence to detcrmnjPI^figure of a ho¬ 
mogeneous fluid in equilibrio, hecause*.th«^f a heterogeneous 
mass will depend upon it, and must be deduced from it. In 
a body in equilibrio, which consists of strata of variable den¬ 
sity, it is obvious that very near the centre We may consider 
the density as uniform or constant. This small central body 
of con.stant density, being in equilibrio by tlie attractions of 
its particles and a centrifugal force, will therefore have the 
figure oi‘ an oblate elliptical spheroid. It is obvious that we 
may suppose it to become hard and solid, and then it will 
form a nucleus upon which all the superior strata will press 
and rest. Supposing now that the nucleus is given, we must 
determine the figure necessary to the equilibrium of every one 
of the superior strata; which requires that a proper form of 
expression be given to the radius of every stratum. Let 
^(4), &c. denote functions of 2, 4, G, &c. dimensions of 
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three rectiingiilar coordinates of a sphere, that is, of the quan¬ 
tities, _ _ 

jtt, <v/ 1 — ju,*^ cos w, 1 — sin -ST; 

then, r being the radius of a stratum, we shall have, 

r = a ^1 + e- ■+• &c.], 

c being a quantity according to which the steps of approxima¬ 
tion are to be arranged. This general expression supposes 
that the central nucleus is an ellipsoid ; but if it be a spheroid 
of revolution, then we must make equal to /x.*, or 1 — ; 

and (p^*\ &c. must be trinomial, quadrinoniini, &c. func¬ 

tions of ft®. The quantity c, the density of the stratum, and 
the coefficients of all the angular quantities are functions of a ; 
and they must be determined so that a stratum shall satisfy 
the conditions of equilibrium, and, when it comes to the centre, 
shall rest upon the solid nucleus. In this manner we shall 
have the most general solution of the equilibrium of a hetero¬ 
geneous mass of fluid, pushed to any proposed degree of ap¬ 
proximation. 1 am, &c. 

June 14,1826. J. IvoRY. 


LXIV. Supplement to Mr. Herapath’s Paper in the Philoso¬ 
phical Magazine for August 1825, on Functional Equations. 
By John Herapath, Esq. 

To the Editor of the Philosophical Magazine and Journal. 
Sir, 

F rom the period of sending my last communication to the 
Phil. Mag., my mind has been so much estranged from 
the consideration of functions, that I might almost be said to 
have entirely abandoned them. This is the reason why so 
long a time has elapsed without my having noticed the omis¬ 
sion of a restriction, which, on reperusing the paper alluded 
to a few days since, I was surprised to find I have no where 
distinctly mentioned. It should have been stated, that the 
arguments of the paper relate to those periodical functional 
)fqutttions only, whose solutions contain arbitrary functions. 
We may indeed understand this from “ arbitrary functionsf 
“ complete solutions^ &c. in the heading of the paper; but as 
there are an infinite number of periodical functional equations, 
having their solutions complete, without containing arbitrary 
functions, and therefore wanting the properties which render 
our reasoning applicable, I hasten to supply the omission. 
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As an example will best illustrate the propriety and neces¬ 
sity of the above restriction, let us take our old equation 

X = fx .^ax + ffXy (1) 

supposing the only condition for the present to be o?^:’ = a*, and 
leavingy'a: and ffX entirely unlimited. By changing in (1) x 
into a X and eliminating between the resulting equation and 
(1) ^|/e^x, there is obtained 




( 2 ) 


which is the complete solution of (1) without an arbitrary 
function. To prove this, let us add some function ^, 2 ’ to the 
solution (2), which for brevity we denote by Vx\ and it is 
evident that if P.r be not the complete solution, f may have 
such a form that 


\*x + <px 

shall contain it, or at least some one of the other solutions. 
Substitute Pjt -t- <^x and Pux -{■ <p a.x for ^x and ^ax in (1), 
and we get 

Pr + <px = J\v . Pa 4- f x .<p txx x; 

or since by (2) Pj' s= J'x . Pa x + J]x 

p X = J'x. ^ax. 

Changing in this equation x into ux it becomes (pax — fax.^x, 
and of course gives 

(px =. f X.f ax .<p x\ 

an etjuation in which, if fx be as we suppose it unlimited, <p x 
must be null, and consequently P.r or (2) is the complete so¬ 
lution. But if <px be assumed to have u real value, then must 
J’x .J'a X = l,aiid as a consequence by (2)fx = — f x .fa x ; 
which are what I have termed in my above-cited paper the 
conditions of jiossibilif^. 

The trouble of working out and printing the solution of a 
periodic of a higher order than the second, is the only reason 
why I do not here avail myself of it in corroboration of the 
position advanced. 

From what has been shown, there is manifestly a marked 
distinction between periodical equations considered indefi¬ 
nitely, and those of which T have treated in my paper. In 
the former, single solutions flow from the given functions 
being indefinite; in the latter, innumerable solutions are the 
consequences of certain restrictions in the functions proposed. 
For the sake of distinction I shall hereafter call the former 
simply periodic Junclions, and the latter porismafic periodical 
functions. 

It would be ha/aidou*' in subjects so very general to pro- 

1^ 2 noimce 
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nounce positively, that tbe ilbove distinction is universally true. 
Possibly there may exist cerUiin equations, perhaps partially 
indefinite, which may contain in their solutions functions par¬ 
tially arbitrary, or arbitrary between certain limits; but 1 con¬ 
fess I do not know of any such. 

Thoujrh Mr. Babbage and others have solved several equa¬ 
tions, both simple and porismatic, I do not know that this 
essential line of distinction has occurred to any of them. As 
a proof, however, of tlic importance of well understanding the 
difference between these two species of equations, I may ob- 
sei've, tiiat notwithstanding their solutions are obtained by 
means so very similar, yet the solution of neither species, as 
it appears to me, contains nor is contained in that of the other. 
For example (2),*which is the stdution of (1) when fx^f^x are 
indefinite, neither contains nor is contained in the solution of 
the same (1), when this equation is limited to the conditions 
of possibility, namely fx .fax = 1 and fx = — .fax. 

By the above considerations the solution of 

f\x, \J/Xy \paXf rpa’Xf . . . . j = 0, (3) 

taken generally, has but one form, not accounting of course 
for any thing those changes which the double signs of radical 
quantities riiay occasion. This single solution is in general 
to be deduced from the elimination of ^fax, \Jfa^x, . . . be¬ 
tween the e(]uations which result from the successive substitu¬ 
tion of ax, aV, . . . for X ill the primitive equation. 

The same observations extend to 

f[x, • • • . } = 0. (4) 

For since tk can always be equated with pa p x, in which 
a may have any given form at pleasure, provided only that a 
be confined to the same order of periodicity as vj; is, we may 

transform, by putting pap~\r, pa^p~^x, ... for \k.r, . . • 

and then changing ./■ into px, our (4) into 

f[px, pax, p a'x, .] = 0, 

in which p is the form to be determined. This equation is 
similar to (3), and consequently in a general point of view li¬ 
mits p, and hence likewise vJ/j to one form. It is obviously 
essential in this solution that we have the order of periodicity 
of given, otherwise the problem cannot generally be solved; 
and that a must be of precisely the same order. The gentle¬ 
man who first treated of the solution of (4) seems not to have 
included the ortler of periodicity of 4^ amongst the necessary 
tViiiiv, and scf*nis to have imagined that if ax he not taken 
jss .r oiflt'i’ i.'j nol ol groat cou’orpronco, as it uoiilcl ninrely 

limit 
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limit the generality of the solution. It was, however, not then 
known that an indefinite form to f gives but one solution, 
which therefore cannot be further limited. . 

Cranford. J. Herapath. 

P. S. Since writing the above, 1 have turned my attention 
to the solutions of non periodical functional equations and 
other subjects connected with ‘them; in which, with the help 
of an improved notation, I have met with a degree of success 
beyond what my most sanguine expectations could have an¬ 
ticipated. Indeed, if the views which have opened to me, 
should turn out as prolific as they seem to promise to be, they 
will entirely new face most of the instruments of analysis, and 
will leave but little to desire except the perfection of common 
algebra. 


LXV. On the Ignition of Gunpensider by the Electric Dis¬ 
charge; and on the Transmission of Elccti'icity through 
Water, By Mr. W. Sturgeon. 

To the Editor of the Philosophical Magazine and Journal. 

Sir, 

¥T is generally admitted, that the present state of knowledge 
^ relative to the phaeiiomena of electricity is enveloped in 
much obscurity; and perhaps no instance of electrical action 
manifests our igiujrance of this branch of science more, than 
that of igniting gunpowder. Yet, so little notice is taken of 
this isolated fact, that no satisfactory attempt at explanation, 
that I am aware of, has ever appeared in the pages of any 
writer on this subject. 

That gunpowder has frequently, by various individuals, been 
ignited by the electric fluid, is a truth that cannot be denied. 
Bui those experimenters happened to succeed, and uliy 
others so lietpienlly and still more constantlyy«//, arc cir¬ 
cumstances the cause of which has hitherto been left unex¬ 
plained,—perhaps not understood. I am well convinced that 
no iiuliviilual experimenter has been more embarrassed than 
myself, by IVuitless attempts to ignite giinpow'der by the elec¬ 
tric fluid: and although 1 have varied the experiment accord¬ 
ing to all the ilirections 1 could either read or hear ofj yet I 
candidl;y confess that I never succeeded by any of them. 

Fruitless as these experiments were with respect to the object 
ill view, it wasobservetl, by ]iassing' the discharge of a jar through 
water (which is t/ie method given by some authors), that the 
force ol llic slnn k is considerably abated ; anil that the report 

is 
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is very trifling, when compared to that which is heard by a 
similar discharge through metal. Convinced by this circum¬ 
stance that the nature of the discharge is mod^ed in a pecu¬ 
liar manner by passing the fluid through water; yet, as 1 had 
never succeeded in igniting gunpowder by a discharge through 
the aqueous medium, it appeared evident that something more 
than this fact was necessary to be understood. I therefore 
became desirous to ascertain, if possible, the real cause why 
other experimenters succeeded, and why every attempt that I 
had made proved unsuccessful. 

It is well known, that if a red-hot iron be applied to gun¬ 
powder, the latter does not immediately ignite, but that some 
interval of time (however small) does certainly elapse before 
one single grain is on fire: and that it is possible for a red 
hot iron to be passed over the hand with such velocity, as to 
produce scarcely any sensation of heat. Hence my first ob¬ 
ject, now, was to devise some means of retarding the velocity 
of the electric fluid: for I considered that if this could be ac¬ 
complished, more time would be afforded for the fluid and 
gunpowder to be in contact, and the latter, in consequence, 
more likely to be ignited. 

I likewise supposed that if the electric fluid be retarded by 
being transmitted through water, it was likely that ajar would 
not be quite discharged by a very sudden contact; as it was 
probable that if the discharging rod was quickly withdrawn 
from the knob of the jar, that the whole of the fluid would 
not have time to make its escape. But several trials in tliis 
way, through a large tub of water, seemed to discharge the 
jar as effectually as if the whole circuit iiad been of metal. 

Although these experiments were by no means satisfactory, 
yet I always observed that the report was much feebler, and 
that gunpowder placed in the circuit was not blown or scat¬ 
tered to so great a distance, when the discharge was made 
through water, as when a similar discharge was transmitted 
through metal. Hence it was obvious, that the force had by 
some means abated ; but whether by retardation, or by some 
change in the physical character of the electric fluid, I was 
sit that time unable to determine. 

Some time afterwards, an idea suggested, that if the electric 
fl*iid be rctai‘<led at all by passing through water, pcrlijips 
the water possesses this properly in consecjneiicc of its inferior 
conducting capacity with respect to metals and other good 
conductors; and if so, tlie velocity of the electric fluid might 
be reduced to almost any degree, by reducing the diameter of 
the column of water ihrongh which it had to pass. For it is 
evident that the cotubmling power ol any body will be pro¬ 
portional 
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portional to its iiaturnl capacity, and to the quantity employed 
at any one point in the circuit. For a discharge that will de¬ 
stroy a thin wire, would be conducted with safety b}' a wire of 
the same kind of metal, of greater dimensions. It now oc¬ 
curred, that those persons who had ignited gunpowder by the 
electric fluid, perhaps succeeded by using very narrow tubes 
filled with water. (For 1 had frc(|uently transmitted a dis¬ 
charge through a wide tube without success; and as no author 
gives any dimensions of the water employed, it did not till 
now occur, that the time of transmission would vary witJi the 
calibre of the tube.) I had not at this time any narrow tubes 
in my possession. Considering, however, that if any non¬ 
conducting substance—such as silk, or paper,—were moistened 
with water, that those substances could have no more con¬ 
ducting power than what was imparted to them by the mois¬ 
ture; my first experiment was w'ith a single thread of sewing- 
silk about four inches long, well moistened by drawing it 
between my lips. This thread was made a part of the circuit 
between the inside aii<l outside of a charged jar. At another 
part of the circuit an interruption was made between the ex¬ 
tremities of two wires; aiul at this interruption was placed 
some gunpowder. On discharging the jar the gunpowder ig¬ 
nited. I repeated the experiment several times with the same 
success. I afterwards varied the experiment, bj- using the 
same threatl and a smaller jar, and succeeded in igniting gun¬ 
powder with about tliirty inches of charged surface. 1 must 
here observe, that wlien the thread was very wet, I never suc¬ 
ceeded with this small jar, owing, .os I suppose, to the quan¬ 
tity of water contained in the thread being too great to retard 
the small (juantity of electric fluid contained in the jar. For 
by squeezing out some ol’ the moisture, the thread became a 
worse conductor, and then I alwavs succeeded. 

I next tried how far it was possible to succeed with the first 
jar, and augmenting the (juantity of water. For this purpose 
a piece of twine was used, well soaked in water. This twine, 
however, conducted the electric fluid with too much facility 
to ignite the gunpowder; but when some of the moisture was 
squeezed out, it answ'ereil very well. Thus, by proportioning 
the one with the other, 1 always succeeded. The same re¬ 
sults were obtained by using moistened paper. 

Having satisfied myself on this point, I next endeavoured 
to ascertain if the electric fluid undergoes any change in its 
physical character by passing through water; or if the ignition 
of gunpowder de})eiids entirely on the time occupied by the 
fluid to pass through it. For this purpose I employed two 

jars, 
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jars, which for distinction we v^ll call A and B. 1 charged 
A positivelj?, anlS El negatively; ancj,connected their outsides 
by water. On exploding A into B, through water, both jars 
became ncutrnlized. A was agauj charged positively, and af¬ 
terwards partly discharged .thrQugh water into B. On dis¬ 
charging both jars there appeared no diiference in 

the explosions. A^||£l|nce more charged positively, and 
again partly dischargia9|Pnjgh water into On discharging 
B through a moistenqB||iiiia» gunpowder was ignited in the 
circuit. These expflSHjwwer^ by charging the 

jar A with negativedijn||MBtof posiUvjfe Electricity, and the re¬ 
sults were similar. - -J concttided, that the ignition of 

gunpowder by theeledtric fluidxlepends on the time occupied 
by the latter i% passing through it, and«*nQt on any change 
in the physiol character of the fluid. Hence by the 
foregoing ei^eriments (wlicn the intensity oF tbmrliarge is 
constant), the lime occupied by any given (pinntiiy of the 
el^ric fluid, in passing any one point in the circuit, will he 
in some reciprocal projiorflpn* to the ihicknc.ss of the column 
of water emjdoyed in that circuit. 

It was observed in these experiments, that the moistened 
thread soon became nearly dry. Hence the electric fluid had 
either decomposed the water or caused it to evaporate. The 
former effect 1 suppose to have taken place, which, if true, 
perhaps the decomposition of-water by this agent .may be 
facilitated by reducing the diameter of the column employed. 
I have not yet had time to ascertain tliis particular satisfac¬ 
torily, therefore it remains a mere supposition. 

1 have frequently discharged a jar through my own body 
without any other inconvenience than a burning sensation at 
the extremities of the fingers; anti have ignited gunpowder in 
the same circuit. 

So modified is the electrical discharge by being transmitted 
through aqueous conductors, that the effect of an intense 
charge of the most powerful battery may be reduced to almost 
any degree. I have discharged eight feetf of charged sur¬ 
face through my own body without feeling the least shock. 
But the burning sensation was very severe. 

In medicine, this modification of electricity can hardly fail 

% 

* This proportion may vary either as the (Jiumeter, or ns tlic s(piarc of 
the diameter of the column: according as the electric fluid occiipics the 
surface, or the whole body of the water; and if the velocity of each in¬ 
dividual particle of the electric fluid be affected, the transmission of the 
whole mars will also vary on that account. 

f Eight feet of lining, and eight of coating. 

to 
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to be useful; lor it may be administered to an^ particular part 
of the body without aflecating any otlier part.' It may be ap¬ 
plied to the skin of the mostdelicate patient; and without the 
least danger of giving a sh^k, a most powerful stream of 
electricity may be poured on the part affected.* 

It has been also uscei'tuined, t hat thjl&^ e gf an electric dis¬ 
charge through oictal, is always j||||||||M to the thickness 

of the wire through'which it is ; or, that the same 

quantity and intensity of elj^tricIM^^Bia with a greater force 
when transmitted through a thicmjRHB^rough a tliin wire. 

This law of course Tm^ limit f ^^|^e conducting wire 
be sufficiently stout or capacious td*lNlsniit the fluid without 
interruption, a wire of larger diuieiisions can give no more 
facility to the transmission. I am of opinion, however, that 
thick winM^cilitates the transmission of the electric fluid to a 
greater u^fee tlian is generally suspected. 

Now it is evident, that as thin wire luis the property of di- 
Uiinishing the intensity of an ele|U;ricnl discharge, the fluid 
during its transmission throiigii such k wire must necessarily 
be <lrawn out (as it were) into a longer streuin, than if it were 
transmitted through a thick one. In the same manner that a 
certain quantity of water would be drawn out into a longer 
stream, by passing tlirough a narrow than tlirough a wide 
tube; or as a piece of metal would be drawn into a longer 
wire by passing ibroiigli a small than through a large hole 
ill the plate. 

Hence it becjyne a curious question, What length of wire 
of a ^iven dimension, does a certain (juantity of the electric 
fluid (say ajar chargetl to a certain iiitensit}’) occiip)', at any 
moment during its transinission ? I supposed that this might 
probal^. be ascertained by placing some gunpowder at an in- 
ternifmon near to the positive side of the jar, and the mois¬ 
tened thread near to the negative side, having a long co|qier 
wire between them. For if the wire was of sufficient dimen¬ 
sions to contain all the lluul at once, the latter would not meet 
with any resistance till it arrived at the moistened thread; and 
the time of its transmission tlirough that part of the circuit 
where the gunpowder was placed, would not be lengthened; 
upon whieli supposition, the gunpowder ought not to be ig¬ 
nited. 

Willi such arrangements, I have separated the gunpowder 
and moistened thread by a copjier wire, No. 16, of different 
lengths, from one to twenty yards; yet with all this length of 
good conducting substance beyond the gunpowder, the latter 
never failed to be ignited. 

I consider this a very curious circumstance, and the inquiry 
Vol. 67. No. 338. June 1826. 3 L important. 
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important. Not so much because the gunpowder always ig¬ 
nited in these experiments (for it is possible that with longer 
and stouter wire, and a smaller charge, the ignition might 
not take place); but because, if it could be proved by experi¬ 
ment that the electric fluid would, by intervening capacious 
good conductors, ignite gunpowder at the negative, and not 
at the positive side of the moistened thread, such experiment 
would prove to demonstration the truth of the Franklinian 
hypothesis. 

I am well convinced that if the electric fluid ever passed 
the gunpowder without interruption, the latter could not be 
ignited by any recoil of the fluid into the jar from the inter¬ 
rupting moistened thread ; because, if ever it passed through 
the gunpowder with violence, it would scatter, or blow the 
latter substance awav, so that none would remain in the cir- 
cuit to be ignited at the time of the fluid’s return. 

Several experiments on the ignition of gunpowder by the 
electric fluid were exhibited, and demonstrated on the fore¬ 
going principles, in a lecture which I had the honour to de¬ 
liver before the members of the Western Literary and Scien¬ 
tific Institution, on Monday evening last (May 8th) in the 
Concert Room, King’s Theatre, Haymarkct. In one experi¬ 
ment the gunpowder was ignited at one extremity of the moist¬ 
ened thread; and in another experiment four guns were fired 
in the same circuit. I have frequently fired six guns by one 
discharge of a jar; and so instantaneous is the ignition at the 
several guns, that their united reports appear like the report 
of one gun only. 

I am at present engaged in other experiments on this branch 
of electricity, and shall not fail to communicate to the public 
the results of such as appear worthj’^ of notice. 

I am, sir, your’s faithfully, 

Artillery Place, Woolwich. W. STURGEON. 

May 15,1826. 

qsaaas; ^ ■■ ■ ■■ •• -■ ■■ , .-.im 


LXVI. Proceedings of Learned Societies, 

L1NN.EAN SOCIETY. 

^)une EAD a paper by the Rev. Lansdown Guilding, 

F.L.S., On a new Genus of Insects named 
Oiketicus, These insects exhibit a singular peculiarity in the 
tponsalia. The female never leaves the pupa-case. They 
seem to be allied to the genus Psyche, and their oeconomy 
serves to illustrate the mode of propagation in this last genus, 
which has been asserted to be without any sexual intercourse. 

Read 
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Read also, a paper the Secretary, J. £, Bicheno, £sq., On 
Methods and Systems m Natural History; wherein tlie author 
endeavoured to show the different uses to which they should 
respectively be applied. The chief object of the Artificial 
system, he insisted, was to analyse; that of the Natural system, 
to synthesise. The business of the one Ls to enable us to as¬ 
certain particulars; and of the other, to combine those parti- 
cidars so as to assist the mind to reason generally. Systema- 
tists in general, he contended, have confounded these two di¬ 
stinct objects, and have attempted to employ their natural 
systems equally with a view to determine species as to com¬ 
bine them, while their chief object should have been to find 
resemblances and common characters. The state of science 
seems to require that the work of combination should be more 
studied; and that instead of breaking down the productions 
of nature into the smallest particulars, we should act more 
philosophically if we endeavoured to discover the common 
characters of her groups, and to unite species; and thus 
furnish the ordinary reader with materials of knowledge, 
relieve his memory, and abridge his labour. This seems to 
be the more necessary in the present day, when the num¬ 
ber of birds amounts to 5000, of insects to 100,000, and of 
flowering plants to 50,000. 

•Tune 20.— The following papers were read: Concise notice 
of a species of Ur&m from Nipal, a skin of which has been 
presented to the Linnaean Society by H. T. Colebrooke, Esq. 
&c. &c.; by Thomas Horsfield, M.D. F.L.S. Dr. Horsfield 
characterizes this animal as follows: “ Ursus sordidc fulvus 
nitnre isabcllino, pilis collo dorsoque elongatis, molliusculis, 
crispatis; ad latcra rigidis adpressis; ungiiibus brevibus, 
reclis, obtusis.” It seems to agree with the European rather 
than with the Asiatic bears. 

Description of a new' British Freshwater Helix; b}' the 
Rev. Ilcvett Sheppard, M.A. F.L.S. 

Of the term Oistros or Oedron of the ancients, and of the 
real insect intended by tliem in Uiis expression ; by Bracy Clark, 
F.L.S. Foreign Member of the Acadeni}' of Sciences of Paris, 
and of the Nuturforchender Freunde Society of Berlin, &c. 

It is affirmed in this paper that the (Estrus Linn., and not 
the Tabanus as Mr. W. MacLeay contends, is the real CBstrus 
of the Greeks, and Asihis of the Romans. 


ASTRONOMICAL SOCIETY OF LONDON, 

May 12.—A paper, by the Astronomer Royal, was read, 
containing an explanation of the method of observing with the 
two murm circles, as practised at present at the Royal Obser¬ 
vatory. The principal object of the method explained in this 
^ S L 2 paper 
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paper is to diminish as much as possible the inaccuracies oc« 
casioned, even in the most perfect instrument, by rapid and 
partial changes of temperature. In the Greenwich system of 
observations, assistance from the spirit-level or plumb-line, or 
indeed from any previous verification, is rejected alto^ther. 
Two circles are employed simultaneously, each of which is 
furnished with six microscopes, which it is desirable should be 
placed at nearly equal distances on the limb; and previously 
to observation each circle is placed nearly in the plane of the 
meridian, and nearly perpendicular to the horizon. Each cir¬ 
cle is provided with an artificial horizon of mercury, so as to 
command the greatest possible portion of the reflected meridian. 

Tlie first part of the process consists in observing a ii um¬ 
ber of stars simultaneously with each instrument, either by 
direct, or by reflected vision ; the object of this is to determine 
the exact quantity that one instrument marks more or Jess 
than the other, when both are directed to the same object. 
This is determined not by a single observation, but by a great 
variety; thus obtaining the quantity denominated the mean 
difference for every 24 hours. 

In the second part of the process, a series of stars is ob¬ 
served reciprocally, that is, the direct image of a star by one 
instrument, at the same time that its reflected image is ob¬ 
served by the other. This, combined with the results of the 
previous process, in which the mean difference serves the same 
purpose as the index-error in Hadley’s sextant, enables the 
observer to ascertain the altitude; with which is likewise ob¬ 
tained the knowledge of the position of the horizontal diame¬ 
ter of each instrument. The observer, however, does not rest 
contented with a single determination of one diameter; but 
must in ft similar manner, from altitudes, observed on various 
points, of the arc, and by taking sometimes the direct, and 
sometimes the reflected observation with the same instrument, 
endeavour by*every possible variety to obtain the maximum 
of precision of which the method is capable. 

The position of the horizontal diameter of cacli instrument 
being thus deduced from a mean of all the preceding experi¬ 
ments, sufficient data arc obtained for computing the places 
^of those stars that have been observed in the first part of the 
process, and employed in computing the mean diflerence; be¬ 
cause without the knowledge of the position of their horizontal 
diameters, the instruments, with respect to the stars in question, 
give nothing but differences of declination ; but sjicli jmsitioii 
being known, their altitudes, can be accurately' determined. 

^ The Astronomer Royal terminates his paper, by pointing 
frht the principal advantages of the,method described. 

^ ‘ Thcr»^ 
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There were next read Extracts of three letters addressed 
by M. Gambart, Director of the Observatory of Marseilles, to 
James South, Esq. respecting the discovery and elements of 
the orbit of a comet, supposed to be the same with that, or 
thoscfof 1772 and 1805. M. Gambart first presents the sum¬ 
mary of his observations of this comet from the 9th to the 
21st (inclusively) of March this year. He then exhibits the 
elements as computed from these observations upon the para¬ 
bolic hypothesis: viz. 

Passage of the perihelion, March 1826,18,94 days, counting 
from midnight. 

Perihelion distance . . . 0r961 

Long, perihelion . . . 104® 20' O" 

Lon«r. ascend, node . . 247 54 10 

Inclination. 14 39 15 

Motion direct. 

These elements were communicated March 23rd :—a week 
after, the elliptic elements deduced from the same observa¬ 
tions were transmitted, and are as follows: viz. 

Passage of the perihelion, March 1826, 19,5998 days, 
counting from midnight. 

Semi-axis major .... 3* *567 

Excentricity.0*74187 

Log. mean motion . . . 2*7326487 

Long, perihel.108° 54' 19’' 

Long. asc. node . . . 249 55 23 

Inclinaiion. 13 50 47 

Motion direct. 

Periodic time.6*567 years. 

The same elements, M. Gambart observes, represent al¬ 
most exactly the observations of the comets of 1772 and 
1805 ; whence the identity of all three is inferred. 

The reading of Mr. Herschel’s paper on Double-stars, com¬ 
menced at the last meeting, was continued. 


LXVI I. Intelligence and Miscellaneous Articles* 

LIEUT. nilUMMOND’s GEODESICAL INSTRUMENTS. 

"in^E have been favoured with the following abstract of Lieut. 

* ~ Drummoiurs paper on this subject, read before the Royal 
Society, on May 4tli, and briefly noticed in our last No. p. 373. 

In this paper two methods arc described by which geodesi- 
cal operations may be facilitated to a very considerable extent, 
—the one applicable by day, the otlier by night. The first, 
which consists in employing the reflection of tlie sun from a 

? lane mirror as a jioiiit of observation, was first suggested by 
‘rofessor Gauss; and the result of the first trials made in the 
survey ol‘ Hanover proved ven' successful. Recourse was had 

to 
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to this me thod on some occasions that occurred in the Trigo¬ 
nometrical Survey of England, where^ fr om peculiar local cir¬ 
cumstances, much dmiculty was experienced in discerning the 
usual signals. 

Even as a temporary expedient, and under a rude form, viz. 
that of placing tin plates at the station to be observed in such 
a manner that the sun’s reflection should be thrown towards 
die observer at a particular time, the most essential service 
was derived from its use; and the consequence was, the inven¬ 
tion of a more perfect instrument, of which a description is 
given, accompahied with a drawing. 

The second method consists in the exhibition of a very bril¬ 
liant light at night. At the commenABement of the Survey of 
England, General Roy had recourse, on several occasions, 
ancfespeciall}' in carrying his triangles across the Channel, to 
the use of Bengal and white lights; for these, parabolic reflec¬ 
tors illuminated by Argand lamps were afterwards substituted 
as more convenient ; but from w-ant of power they appear in 
turn to have gradually fallen into disuse. With a view to 
remedy this defect, a series of experiments was undertaken by 
Mr. Drummond, the result of which, was the production of a 
very intense light, varying betw'een 60 and 90 times that of 
the brightest part of the flame of an Argand lamp. 

This brilliant light is obtained from a small ball of lime 
about 3-8ths of an inch diameter, placed in the focus of the re¬ 
flector, and exposed to a very intense heat by means of a sim¬ 
ple apparatus, of W'hich a description is given, with drawings. 
A jet of oxygen gas directed through the flame of alcoiiol is 
employed as the source of heat. Zirconia, magnesia, and 
oxide of zinc were also tried; but the light emanating from 
them w'as much inferior to that from lime. Besides being 
easily procured, the lime admits of being turned in the lathe, 
so that any number of the small focal balls may be readily 
obtained, uniform in size, and perfect in figure. The chemical 
agency of tins light is remarkable, causing the combination 
of chlorine and hydrogen, and blackening chloride of silver. 
Its application to the very important purpose of illuminating 
light-houses is suggested, especially in those situations where 
the lights are the first that are made by vessels arriving from 
'distant voyages. 

Both the methods now' described, for accelerating geodesic 
operations, were resorted to with much success during the 
last season in Ireland; and on one occasion, w’here every at¬ 
tempt to discern a distant station had failed, the observations 
were effected by their means, the heliostat being seen during the 
day, when the outline of the hill ceased to be visible, and the 
liglit at night being seen with 'the/iiateed eye, and appearing 
much blister and larger at the distance of 66 miles, than a 

parabolic 
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f )arabolic reflector, of equal size, illuminated by an Argand 
amp, and placed nearly in the same direction, as an object of 
reference, at the distance of 15 miles. 

Results of a Meteorological Journal for May 1826, kept at 
the Observatory oj' the Royal Academy^ Gosport, Hants, 

General Obso'vations, 

This month has been fine and generally dry, with a long 
continuance of North and North-east winds, which brought 
on hoar-frost before sunrise almost every morning till the 
middle of the month. Till the 18th instant the air was re¬ 
markably dry, and for^'Che pi'eceding three weeks scarcely 
enough rain fell to moisten the ground. This dry period, with 
unobstructed sunshine, was the means of dust accumulating so 
much on the main roads, as to render travelling uncomfortable 
at this pleasant season. 

The warm showers of rain since the 18th have changed the 
appearance of the jiarclied grass-lands to a fine green; the 
corn blades, however, retained their verdant colouivthrough¬ 
out the month, and look promising. The effects of the frosts 
the latter end of last month and the first part of this, are 
visible both on the wall-fruit and other trees, and also in the 
appearance of the j)otato-tops in many districts, although they 
are now recovering. 

The mean temperature of the external air this month, is 
one degree and a half under the mean of last May, and nearly 
iialf a degree under the mean of that month for the last ten 
years. But during the last few days summer appears to have 
suddenl}’ opened upon us by an increased temperature, with 
mild and refreshing showers. 

The temperature of spring-water has increased about one 
degree this month. 

In the evening of the 21st, the Chaffers were on the wing, 
being the first time they had been seen this spring. The same 
evening the full moon rose in a striking manner behind pur- 
j)le surmounted by red haze (or descending mist so tinged by 
the horizontal rays of the sun and spreading a blush on the 
twilight), which gave to her large disc a blood-red colour. 

The atmospheric and meteoric pluenomena that have come 
within our observations this month, arc one anthelion at 
2 o’clock in the afternoon of the 12th, two parhelia in the 
morning of the 9th ; three solar halos, five meteors, one rain¬ 
bow, lightning in the evenings of the 1st and 10th, distant 
thunder in the afternoon of the 24th; and two gales of wiiid, 
one from the North, the ^ther from North-east. 

A, 
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Meteorological Journal fur Maj^. 

^tttnSrieal 'Results for the Month. 

Inches. 

f Maximum .60*28, 

\ Minimum 29*64, 

^*®'^’* Inches, 

for the month.30*013 


May 1st—Wind N. 
Ditto 26th— Wind N.E. 



Range of the mercury. 

Mean barometrical prei 

- for the lunatlppli^rlod ending the 7lh hist.. . 29*984 

• '' ..— . . for 17 days, wit^ the Moon in North dediu. 30*065 

- for 13 days, with dieiMoon in Si>ulli declin. 29*902 

Spaces described by the rising am .&lliiig.ol'tiie tnercury 3*240 

Greatest variation in 24 hours.. . . . 0*340 

Number of changes . r % .30* , 

rjii . S Maximum 74®, May 22d.—Wind N. 

ermome er ^ Minimum 38 Do. 1st & 6Ui—Wind N. 

Range.36 

Mean temp, of the external air 55*18 
for 31 da^'s with the 


[& N.E. 


I 51*82 


28*00 

49*50 


Sun in Taurus 

Greatest^variation in 24 liours 
Mean temp, of spring water 1 
at 8 o’clock A.M. . . . J 

Dc Luc’s Whulchonc Hygrometer.* 

Dcprecs. 

Greatest liumidity of the air . 65 in the evening of the 7th. 

Greatest dryness of ditto ... 49 in the altern. of the 8 tli. 

Range of the index. 16 

Mean at 2 o’clock P.M. . . . 54*0 

- at 8 o’clock A.M. . . . 58*9 

.. at 8 o’clock P.M. . . . 60*6 

-of three observations each \ ^. 7 .^ 

day at 8 , 2 , and 8 o’clock J 

Evaporation for the month. .4*60 inch. 

Rain in the pluvianieter near the ground . 2*275 

Rain in ditto 23 feet high. 2*115 

Prevailing winds, N.E. and N. 

Summary of the Weather. 

A clear sky, 7; fine, with various modifications of clouds, 
^13 ; an overcast sky without rain, 7 ; rain, 4.—Total 31 days. 

Clouds. 

Cirrus. Cirrociimulus. Cirrostratus. Stratus. Cumulus. Cuiuulostr. Nimluis. 


17 


y 24 0 24 20 
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